EP 4 021 370 B1

(19)

Européisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(45) Date of publication and mention
of the grant of the patent:
23.04.2025 Bulletin 2025/17

(21) Application number: 20781639.8

(22) Date of filing: 09.09.2020

(11) EP 4 021 370 B1

EUROPEAN PATENT SPECIFICATION

(51) International Patent Classification (IPC):
A61J 1/10(2006.01) A61J 1/12(2006.07)
A61J 1/14(2023.01) A61J 1/20 (2006.01)

B29C 65/02 (2006.01) B29C 65/04 (2006.01)
B29C 65/76 (2006.01) B29C 65/82 (2006.01)
A61M 5/14 (2006.01)

(52) Cooperative Patent Classification (CPC):
(C-Sets available)
B29C 66/43121; A61J 1/10; A61J 1/12;
A61J 1/1412; A61J 1/2024; B29C 65/02;
B29C 65/04; B29C 65/76; B29C 65/8246;
B29C 66/1122; B29C 66/244; B29C 66/43;
B29C 66/71; B29C 66/73921; B29C 66/81427;
(Cont.)

(86) International application number:
PCT/JP2020/034035

(87) International publication number:
WO 2021/054212 (25.03.2021 Gazette 2021/12)

(54) FLOW PATH SEALING STRUCTURE, BAG-SHAPED CONTAINER, AND METHOD OF

MANUFACTURING THE SAME

DICHTUNGSSTRUKTUR FUR DEN FLIESSWEG, BEUTELFORMIGER BEHALTER UND
VERFAHREN ZUR HERSTELLUNG DESSELBEN

STRUCTURE D’ETANCHEITE DE TRAJET D’ECOULEMENT, RECIPIENT EN FORME DE SAC ET

SON PROCEDE DE FABRICATION

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB
GRHRHUIEISITLILT LU LV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR

(30) Priority: 19.09.2019 JP 2019170097

(43) Date of publication of application:
06.07.2022 Bulletin 2022/27

(73) Proprietor: TERUMO Kabushiki Kaisha
Tokyo 151-0072 (JP)

(72) Inventor: IGARASHI, Masatsugu
Fujinomiya-shi, Shizuoka 418-0004 (JP)

(74) Representative: TBK
Bavariaring 4-6
80336 Miinchen (DE)

(56) References cited:
WO-A1-2012/175436
US-A1- 2009 254 032

DE-U1- 202005 004 135

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been

paid. (Art. 99(1) European Patent Convention).

Processed by Luminess, 75001 PARIS (FR)

(Cont. next page)



EP 4 021 370 B1

(52) Cooperative Patent Classification (CPC): (Cont.)
B29C 66/8322; B29C 66/9161; A61M 5/1414;
B29C 66/3452; B29C 66/3472; B29C 66/91423;
B29L 2031/7148

C-Sets

B29C 66/71, B29K 2023/083;
B29C 66/71, B29K 2027/06;
B29C 66/71, B29K 2075/00




1 EP 4 021 370 B1 2

Description
[Technical Field]

[0001] The present invention relates to a flow path
sealing structure for sealing a flow path formed by fusion
bonding resin sheets, a bag-shaped container, and a
method of manufacturing the same.

[Background Art]

[0002] Various bag-shaped containers formed by fu-
sion bonding resin sheets have been proposed. For
example, in JP 06-105890 A, a blood collection bag in
the form of a bag-shaped containeris disclosed. Insuch a
bag-shaped container, there are cases in which a flow
path for injection or removal of contents is connected to
the bag-shaped container, and in such a flow path, a
sealing member is provided in order to seal the bag-
shaped container.

[0003] InJP 06-105890 A, a flow path sealing member
is disclosed in which a breakable closing member is
provided in the interior of a tubular member that pos-
sesses flexibility. The flow path sealing member can be
opened by a user bending the tubular member and
causing the closing member to break.

[0004] Document WO 2012/175436 A1 discloses a
container with sub-chambers separated by peelable
seal. Here, a container comprising a first side wall and
a second side wall that are permanently joined by at least
one seam such that a chamber is formed between the
side walls. A peelable seal separates the chamber into a
first sub-chamber and a second subchamber that are
capable of receiving liquid contents, which may be mixed
if the peelable seal is opened. The seam comprises a
protrusion that extends into the chamber, and the peel-
able seal extends over the protrusion.

[0005] DE 2020 05 004 135 U1 discloses a multi-con-
stituent packaging with applicator. Here, a packaging for
at least two constituents has a tubular or bag-shaped
packaging element and an applicator having a dispen-
sing channel for the mixed constituents and being con-
nectable to the packaging element, wherein the packa-
ging element is designed for storing at least one consti-
tuent and for mixing the at least two constituents. This
makes it possible to create a packaging for two or a
plurality of constituents that can be mixed together and
applied in a simple manner in a metered administration.
In a preferred embodiment of the invention the two con-
stituents (or a plurality of constituents) are accommo-
dated jointly in a single flexible (tubular or bag-like)
packaging, which also serves as a mixing chamber,
whereas the applicator only fulfills its function as an
application aid.

Document US 2009 254 032 A1 relates to a multi-cham-
ber medical bag, which is capable of obtaining a positive
mixture of medicines, prior to the discharge thereof. A
weak seal is provided for dividing the space inside the
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medical bag into left-handed and right-handed partitions.
The weak seal has a first portion extending between the
partitions and a bifurcated one adjacent to and faced with
an outlet port. Additional strong seals are arranged on
both sides of the second portion and extend at right angle
to the first portion toward the strong seal at the outer
periphery of the medical bag. When the partition is
pressed, the resultant inflated deformation of the medical
bag is mainly directed to the first portion due to the
existence of the additional strong seals, which allows
the last portion to be separated, resulting in a mixing of
the medicines in the partitions. The second portion is the
opened one, which allows the mixed medicines to be
introduced into the outlet port.[Summary of Invention]
[0006] Since such a conventional flow path sealing
member is composed of a plurality of component parts,
a process of assembling the plurality of component parts
is required. Further, a step of fusion bonding the flow path
sealing structure to the bag-shaped container is required.
Therefore, in the case that such a conventional flow path
sealing member is provided in the flow path, a problem
arises in that manufacturing costs are increased.
[0007] As a method of suppressing manufacturing
costs, it may be considered to form the bag-shaped
container and the flow path integrally by fusion bonding
a pair of resin sheets, together with providing a weakly
sealed portion on the flow path to thereby integrally form
the flow path sealing member with the resin sheets.
[0008] However, it is difficult to control the sealing
strength of the weakly sealed portion, and even if man-
ufactured under the same conditions, it has been ascer-
tained that there is a possibility that defective products
may be produced in which leakage of fluid occurs due to
the sealing strength being insufficient, or in which the
sealing strength is too strong and the flow path sealing
member cannot be opened.

[0009] One aspect of the present invention has the
object of providing a flow path sealing structure, a bag-
shaped container, and a method of manufacturing the
same, in which it is possible to reduce manufacturing
costs, and to achieve stable product quality.

[0010] Theoneaspectofthe presentinventionis aflow
path sealing structure, which is disposed on a way of a
flow path formed by fusion bonding a pair of resin sheets
that are superimposed on each other, the flow path
sealing structure including a widened portion surrounded
by a widened seal portion formed by fusion bonding the
pair of resin sheets around a periphery thereof, and one
end and another end of which are in communication with
the flow path, the widened portion being formed to be
wider than the flow path, and a weakly sealed portion
formed to extend in a widthwise direction in the widened
portion, and which partitions the widened portion in a
liquid-tight and airtight manner into a first region on a side
of the one end and a second region on a side of the other
end, the weakly sealed portion configured to be opened
by increasing an internal pressure of the widened portion.
[0011] Anotheraspectofthe presentinventionisabag-
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shaped container which is provided with the flow path
sealing structure according to the above-described as-
pect.

[0012] Astill further aspect of the presentinventionis a
method of manufacturing a flow path sealing structure,
including a step of superimposing a pair of resin sheets in
a thickness direction, a first fusion bonding step of fusion
bonding the pair of resin sheets to thereby form a flow
path, and awidened portion disposed on a way of the flow
path and which is formed to be wider than the flow path,
and a second fusion bonding step of fusion bonding the
resin sheets of the widened portion to thereby form a
weakly sealed portion that crosses in a widthwise direc-
tion, wherein, in the second fusion bonding step, fusion
bonding is carried out under a condition in which an
amount of input heat per unit area is less than in the first
fusion bonding step.

[0013] Astill further aspect of the presentinventionis a
method of manufacturing a bag-shaped container, in-
cluding a step of superimposing a pair of resin sheets
in a thickness direction, a first fusion bonding step of
fusion bonding the pair of resin sheets to thereby form an
accommodating section, a flow path, and a widened
portion disposed on a way of the flow path and which
is formed to be wider than the flow path, and a second
fusion bonding step of fusion bonding the resin sheets of
the widened portion to thereby form a weakly sealed
portion that crosses in a widthwise direction, wherein,
in the second fusion bonding step, fusion bonding is
carried out under a condition in which an amount of input
heat per unit area is less than in the first fusion bonding
step.

[0014] Astill further aspect of the presentinventionis a
blood bag system, including a blood collection bag in
which whole blood is collected, a parent bag in which
centrifugal separation of the whole blood is carried out, a
child bag in which a portion of a separated blood compo-
nentis accommodated, a medicinal solution bag in which
a storage solution for the blood component is accommo-
dated, a first flow path configured to connect the blood
collection bag and the parent bag, and a second flow path
configured to connect the parent bag, the child bag, and
the medicinal solution bag, wherein the blood collection
bag, the parent bag, the child bag, the medicinal solution
bag, the first flow path, and the second flow path are
integrally formed by fusion bonding a pair of resin sheets,
and there is provided a flow path sealing structure dis-
posed in atleast one of the paths of the first flow path and
the second flow path, the flow path sealing structure
including a widened portion surrounded by a widened
seal portion formed by fusion bonding the pair of resin
sheets around a periphery thereof, and one end and
another end of which are in communication with the flow
path, the widened portion being formed to be wider than
the flow path, and a weakly sealed portion formed to
extend in a widthwise direction in the widened portion,
and which partitions the widened portion in a liquid-tight
and airtight manner into a first region on a side of the one
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end and a second region on a side of the other end, the
weakly sealed portion configured to be opened by in-
creasing an internal pressure of the widened portion.
[0015] Astill further aspect of the presentinventionis a
sample collecting structure for a bag-shaped container,
including a flow path connected to the bag-shaped con-
tainerin which an accommodating section is formedin an
interior thereof, and which is placed in communication
with the accommodating section, a sample container
connected to the bag-shaped container via the flow path,
and a flow path sealing structure disposed on a way of the
flow path and configured to seal the flow path, wherein
the flow path, the sample container, and the flow path
sealing structure are formed integrally with the bag-
shaped container by fusion bonding a pair of resin sheets,
the flow path sealing structure including a widened por-
tion surrounded by a widened seal portion formed by
fusion bonding the pair of resin sheets around a periphery
thereof, and one end and another end of which are in
communication with the flow path, the widened portion
being formed to be wider than the flow path, and a weakly
sealed portion formed to extend in a widthwise direction
in the widened portion, and which partitions the widened
portion in a liquid-tight and airtight manner into a first
region on a side of the one end and a second region on a
side of the other end, the weakly sealed portion config-
ured to be opened by increasing an internal pressure of
the widened portion.

[0016] The flow path sealing structure, the bag-shaped
container, and the method of manufacturing the same
according to the above-described aspects are capable of
reducing manufacturing cost and bringing about stable
product quality.

Brief Description of Drawings
[0017]

[fig.1]FIG. 1A is a plan view of a flow path sealing
structure according to a first embodiment; FIG. 1B is
a cross-sectional view taken along line IB-IB of FIG.
1A;

[fig.2]FIG. 2A is a cross-sectional view taken along
line IIA-1IA of FIG. 1A; FIG. 2B is a cross-sectional
view taken along line IIB-11B of FIG. 1A;

[fig.3]FIG. 3is an explanatory diagram showing a first
fusion bonding step in a method of manufacturing the
flow path sealing structure shown in FIG. 1A;
[fig.4]FIG. 4 is a plan view of a structure formed in the
step of FIG. 3;

[fig.5]FIG. 5is a cross-sectional view taken alongline
V-V of FIG. 4 and showing a second fusion bonding
step in the method of manufacturing the flow path
sealing structure shown in FIG. 1A;

[fig.6]FIG. 6 is a graph showing the results of mea-
suring a relationship between a sealing power and a
sealing strength in the second fusion bonding step, in
flow path sealing structures according to exemplary
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embodiments and a comparative example;
[fig.7]FI1G. 7 is a plan view of a bag-shaped container
according to a second embodiment;

[fig.8]FIG. 8 is an explanatory diagram showing afirst
fusion bonding step of the bag-shaped container
shown in FIG. 7;

[fig.9]FIG. 9 is an explanatory diagram showing a
second fusion bonding step of the bag-shaped con-
tainer shown in FIG. 7;

[fig.10]FIG. 10A is an explanatory diagram showing
a transfer device according to a third embodiment
and an opening method of the flow path sealing
structure; FIG. 10B is an explanatory diagram show-
ing a fluid transferring method performed by the
transfer device shown in FIG. 10A;

[fig.11]FIG. 11 is a plan view of a blood bag system
according to a fourth embodiment;

[fig.12]FIG. 12A is a plan view of a bag-shaped
container according to a fifth embodiment; FIG.
12B is a plan view showing a state in which a sample
collecting structure shown in FIG. 12A is separated
from the bag-shaped container; and [fig.13]FIG. 13is
aplan view of a flow path sealing structure according
to another embodiment.

Description of Embodiments

[0018] Preferred embodiments of the present inven-
tion will be presented and described in detail below with
reference to the accompanying drawings. Moreover, in
the present specification, a direction along a center line of
the flow path is referred to as a flow path direction,
whereas a direction perpendicular to such a direction
is referred to as a widthwise direction of such a portion.

(First Embodiment)

[0019] Aflow path sealing structure 10 according to the
presentembodiment is disposed on the way of flow paths
16, which are obtained by superimposing a pair of resin
sheets 12 and 14 on each other and subjecting them to
fusion bonding, and is formed integrally with the flow
paths 16 by the resin sheets 12 and 14. The flow path
sealing structure 10 seals the flow paths 16 so that they
are capable of being opened at a weakly sealed portion
24, and is maintained in a state in which the flow paths 16
are sealed in an initial state. The flow path sealing struc-
ture 10 can be opened by sending a pressurized fluid into
the flow path sealing structure 10 via one or both of the
flow paths 16. Such a flow path sealing structure 10 is
used in connection with the flow paths, for example, of a
medicinal solution bag, or a blood bag system or the like.
[0020] The resin sheets 12 and 14 that constitute the
flow paths 16 and the flow path sealing structure 10 are
constituted by a thermoplastic resin that is soft and
possesses flexibility, such as polyvinyl chloride resin,
polyurethane resin, EVA (ethylene-vinyl acetate copoly-
mer) resin, or the like. The resin sheets 12 and 14 are
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superimposed on each other in a thickness direction.
[0021] The flow paths 16 include flow path sealed
portions 16a and flow through portions 16b formed be-
tween the flow path sealed portions 16a. The flow path
sealed portions 16a form both side portions of the flow
paths 16 and extend along the flow paths 16. The flow
path sealed portions 16a are constituted by a strong seal
in which the resin sheets 12 and 14 are completely fusion
bonded. The strong seal is a seal of a state in which an
interface 25 between the two resin sheets 12 and 14 has
completely disappeared. The dimension of the flow path
sealed portions 16a in a widthwise direction perpendicu-
lar to a center line of the flow paths 16 is set, for example,
on the order of 0.5 mm to 3 mm.

[0022] Both sides of the flow through portions 16b of
the flow paths 16 are sealed by the flow path sealed
portions 16a, and are sealed by the resin sheets 12 and
14 in the thickness direction. As shown in FIG. 1B, the
resin sheets 12 and 14 of the flow through portions 16b
are shaped so as to bulge out apart from each other in the
thickness direction. The width of the flow through portions
16b can be appropriately set according to the desired flow
rate, and can be formed, for example, on the order of 1
mm to 10 mm.

[0023] As shown in FIG. 1A, the flow path sealing
structure 10 is provided on the way of the flow path 16,
and is equipped with a widened portion 20 that is wider
than the flow paths 16 in the widthwise direction (a
direction perpendicular to the flow path direction and
the thickness direction of the resin sheets 12 and 14),
and a weakly sealed portion 24 that is formed across the
widened portion 20. Although the thickness of the wi-
dened portion 20 is substantially the same as the thick-
ness of the flow paths 16, the thickness thereof is not
limited to this feature. The widened portion 20 may be
formed to be enlarged in the thickness direction of the
flow paths 16 by locally changing the direction of the
fusion bonded pattern in the vicinity of the widened por-
tion 20. The widened portion 20 is formed in a circular
shape as viewed in plan, and a widened seal portion 22 is
formed along the peripheral edge part thereof.

[0024] As shown in FIG. 2A, the widened seal portion
22 is constituted by a strong seal in which the resin sheets
12 and 14 are completely fusion bonded together. The
widened seal portion 22 includes a semicircular arcuate
portion 22a that constitutes one side portion, and a
semicircular arcuate portion 22b that constitutes another
side portion. The arcuate portion 22a is connected to one
of the flow path sealed portions 16a of the flow paths 16.
Further, the arcuate portion 22b is connected to another
one of the flow path sealed portions 16a of the flow paths
16. The width of the widened seal portion 22 itself may be
approximately the same as the width of the flow path
sealed portions 16a.

[0025] Asshownin FIG. 1A, a circular interior part 20c
is formed at a portion surrounded by the widened seal
portion 22. As shown in FIGS. 1B and 2A, the interior part
20c is covered with the resin sheets 12 and 14 in the
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thickness direction. The resin sheets 12 and 14 bulge in a
manner so as to separate away from each other in the
thickness direction, and form a hollow portion or cavity.
The interior part 20c communicates with the flow paths 16
at one end and another end thereof in the flow path
direction.

[0026] As shown in FIGS. 1A and 1B, the interior part
20c is partitioned by the weakly sealed portion 24 in a
liquid-tight and airtight manner into a first region 20a and
a second region 20b. The first region 20a communicates
with the flow path 16 on one end side in the flow path
direction, and the second region 20b communicates with
the flow path 16 on the other end side. As shown in FIG.
1A, the weakly sealed portion 24 is provided in close
proximity to the center of the widened portion 20 in the
flow path direction, and is formed across the widened
portion 20 in the widthwise direction.

[0027] The weakly sealed portion 24 is formed by fu-
sion bonding the resin sheets 12 and 14, and as shown in
FIG. 2B, the two resin sheets 12 and 14, which are
superimposed on each other in the thickness direction,
are fusion bonded in a state with an interface 25 left
remaining therebetween. As will be described later, the
weakly sealed portion 24 can be formed by being carried
out under a condition in which the amount of input heat
per unit area (sealing power) when the resin sheets 12
and 14 are fusion bonded is less than the amount of input
heat per unit area when the strong seal is fusion bonded.
[0028] As shown in FIG. 1A, the dimension of the
weakly sealed portion 24 in the flow path direction (the
vertical width in the drawing) is formed to be less than the
width of the widened seal portion 22 or the flow path
sealed portions 16a. More preferably, the weakly sealed
portion 24 may have a concavely curved shape as viewed
in plan, so that a dimension thereof in the flow path
direction becomes smaller toward the center in the width-
wise direction. Moreover, the weakly sealed portion 24 is
not limited to being arranged in a direction perpendicular
to the flow path direction, and may be inclined with
respect to the flow path direction.

[0029] The flow path sealing structure 10 according to
the present embodiment is constituted in the manner
described above. Next, operations thereof will be de-
scribed below.

[0030] The flow path sealing structure 10 is disposed
on the way of the flow paths 16, and in an initial state, the
weakly sealed portion 24 partitions one and another one
of the flow paths 16 in a liquid-tight and airtight manner,
whereby a fluid such as the medicinal solution and blood
or the like is prevented from flowing.

[0031] Further, the flow path sealing structure 10 can
be opened by supplying a pressurized fluid to the flow
path sealing structure 10 through a bag-shaped contain-
er 40 or a pump that is connected to the flow paths 16. At
thattime, by the pressurized fluid flowing into the widened
portion 20, the resin sheets 12 and 14 shown in FIG. 1B
are pushed and spread apart in the thickness direction.
As aresult, at the weakly sealed portion 24, the interface
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25 (see FIG. 2B) between the resin sheets 12 and 14 is
displaced in a manner so as to be peeled apart, and the
flow path sealing structure 10 is opened.

[0032] Next, a description will be given concerning a
method of manufacturing the flow path sealing structure
10 according to the present embodiment.

[0033] Theflow pathsealing structure 10 of the present
embodiment is manufactured by a two-step fusion bond-
ing process with differing amounts of input heat. More
specifically, the flow path sealed portions 16a and the
widened seal portion 22 are formed in the first fusion
bonding step, and the weakly sealed portion 24 is formed
in the second fusion bonding step. Prior to the first fusion
bonding step, as shown in FIG. 3, the resin sheet 12 and
the resin sheet 14 are superimposed on each otherin the
thickness direction. In addition, the superimposed resin
sheets 12 and 14 are transported inwardly between a
lower mold 26 and an upper mold 28.

[0034] The lower mold 26 includes pressing parts 26a
that protrude from a main surface 26d, and cavities 26b
and 26¢ formed between the pressing parts 26a. The
pressing parts 26a are formed at a portion corresponding
to the flow path sealed portions 16a of the flow paths 16,
and the widened seal portion 22 of the widened portion
20. The cavity 26b is provided in a portion corresponding
to the interior part 20c of the widened portion 20, and is
formed in a recessed (concave) cylindrical shape. The
cavity 26¢ is provided in a portion corresponding to the
flow through portions 16b of the flow paths 16, and has a
cross-section that is formed in a recessed (concave)
arcuate shape.

[0035] The upper mold 28 is formed vertically symme-
trical with the lower mold 26, and includes pressing parts
28a that protrude from a main surface 28d, and cavities
28b and 28c formed between the pressing parts 28a. The
pressing parts 28a are disposed in a portion of the lower
mold 26 thatfaces toward the pressing parts 26a. Further,
the cavities 28b and 28c are disposed in portions of the
lower mold 26 that face respectively toward the cavities
26b and 26c¢.

[0036] Next, the lower mold 26 and the upper mold 28
press the pair of resin sheets 12 and 14. Consequently,
portions of the resin sheets 12 and 14 that are sand-
wiched between the pressing parts 26a of the lower mold
26 and the pressing parts 28a of the upper mold 28 are
placed in close contact with each other. Thereafter, pres-
surized air is injected between the resin sheets 12 and 14
and into the portion surrounded by the pressing parts 26a
and 28a. Consequently, the resin sheet 12 bulges toward
the cavities 28b, 28¢ of the upper mold 28. Further, the
resin sheet 14 bulges toward the cavities 26b, 26¢ of the
lower mold 26.

[0037] Next, high frequency electrical power is sup-
plied between the upper mold 28 and the lower mold 26 to
thereby perform the first fusion bonding step. The por-
tions of the resin sheets 12 and 14 that are pressed from
above and below by the pressing parts 26a of the lower
mold 26 and the pressing parts 28a of the upper mold 28
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are heated and fusion bonded together by the high fre-
quency electrical power. Consequently, as shown in FIG.
4, the flow paths 16, and the widened portion 20 where
the pair of resin sheets 12 and 14 are fusion bonded
together are formed. Further, the resin sheets 12 and 14
at the flow paths 16, and the widened portion 20 are
shaped in a bulging shape by being fusion bonded while
pressurized air is supplied thereto.

[0038] Next, the second fusion bonding step is per-
formed. As shown in FIG. 5, the second fusion bonding
step is carried out using a lower mold 30 having a press-
ing part 30a at a portion corresponding to the weakly
sealed portion 24, and an upper mold 32 having a press-
ing part 32a at a portion facing toward the pressing part
30a. The structure shown in FIG. 4 is arranged between
the lower mold 30 and the upper mold 32. Thereafter,
portions of the resin sheets 12 and 14 corresponding to
the weakly sealed portion 24 are sandwiched between
the pressing parts 30a and 32a. Then, high frequency
electrical power is supplied between the lower mold 30
and the upper mold 32 to thereby fusion bond the resin
sheets 12 and 14 that are sandwiched between the
pressing parts 30a and 32a.

[0039] By adjusting the electrical power supplied to the
lower mold 30 and the upper mold 32, the second fusion
bonding step is carried out under a condition in which the
amount of input heat per unit area of the fusion bonded
portion is less than in the first fusion bonding step. Con-
sequently, the resin sheets 12 and 14 are fusion bonded
in a state in which the interface 25 (see FIG. 2B) is left
remaining therebetween, and the weakly sealed portion
24 having an appropriate sealing strength is formed. In
the manner described above, manufacturing of the flow
path sealing structure 10 according to the present em-
bodiment is completed.

(Exemplary Embodiments of First Embodiment and
Comparative Example)

[0040] Hereinafter, a description will be given concern-
ing the result of producing the flow path sealing structure
10 having various dimensions, and examining a relation-
ship between heating conditions in the second fusion
bonding step and the sealing strength. In this instance,
the diameter (width) of the widened portion 20 is variously
changed, and an evaluation of the sealing strength of the
weakly sealed portion 24 is performed when the electrical
power (input heat) supplied in the second fusion bonding
step is changed within a range of 20 to 70 W. The sealing
strength of the weakly sealed portion 24 was evaluated
by determining a pressure (opening pressure) when the
weakly sealed portion 24 breaks upon supplying fluid
from the one flow path 16. An appropriate opening pres-
sure for the flow path sealing structure 10 of the present
embodiment was evaluated as being appropriate when
the lower limit thereof was within a range on the order of
0.1 MPa and an upper limit thereof was within a range on
the order of 0.2 MPa. When the opening pressure is less
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than a value in proximity to 0.1 MPa, since the sealing
strength starts to become insufficient, a concern arises in
that opening may easily occur in the case that an unin-
tended load acts thereon during handling. Further, when
the opening pressure exceeds a value in proximity to 0.2
MPa, it becomes difficult for opening to occur even if a
pressure is applied thereto by the operator, and ease of
handling tends to deteriorate.

[0041] In Exemplary Embodiment 1, the diameter
(width) of the widened portion 20 was set to 15.5 mm.
In Exemplary Embodiment 2, the diameter (width) of the
widened portion 20 was set to 13.5 mm. Further, in
Exemplary Embodiment 3, the diameter (width) of the
widened portion 20 was set to 13.5 mm. Further, in
Exemplary Embodiment 4, the diameter (width) of the
widened portion 20 was setto 9.5 mm. On the other hand,
in the Comparative Example, without providing the wi-
dened portion 20, only the weakly sealed portion 24 was
provided in the flow path 16. Moreover, in Exemplary
Embodiments 1 to 4 and the Comparative Example, the
width of the flow paths 16 was 2.8 mm, and the average
dimension of the weakly sealed portion 24 in the flow path
direction was 3 mm.

[0042] The results of Exemplary Embodiments 1 to 4
and the Comparative Example are shown in FIG. 6. As
shown in the graph, in the case that the widened portion
20is provided, it was understood that the sealing strength
of the weakly sealed portion 24 gradually changes ac-
companying an increase in the electrical power supplied
in the second fusion bonding step. Accordingly, in Ex-
emplary Embodiments 1 to 4, due to the electrical power
supplied in the second fusion bonding step, it was pos-
sible to confirm that the weakly sealed portions 24 of
various sealing strengths can be formed, and the weakly
sealed portion 24 having a desired sealing strength can
be manufactured.

[0043] In the foregoing manner, by providing the wi-
dened portion 20 in the flow path sealing structure 10,
manufacturing of the weakly sealed portion 24 of a de-
sired sealing strength is made possible.

[0044] Moreover, by locally modifying the materials or
their mixing ratio of the resin sheets 12 and 14 on the
inner side of the widened portion 20 that is capable of
constituting the weakly sealed portion 24 so as to be
made different from the materials or their mixing ratio of
other portions, the weakly sealed portion 24 may be
controlled in a manner so that the sealing strength of
the weakly sealed portion 24 becomes weaker than the
sealing strength of the other portions. In this case, there is
no need to perform fusion bonding twice with differing
amounts of input heat, and the weakly sealed portion 24
can be formed by a single fusion bonding step.

[0045] The flow path sealing structure 10 according to
the present embodiment exhibits the following advanta-
geous effects.

[0046] The flow pathsealing structure 10 ofthe present
embodiment is characterized by the flow path sealing
structure 10, which is disposed on the way of the flow path
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16 formed by fusion bonding the pair of resin sheets 12
and 14 that are superimposed on each other, and in-
cludes the widened portion 20 surrounded by the wi-
dened seal portion 22 formed by fusion bonding the pair
of resin sheets 12 and 14 around the periphery thereof,
and the one end and the other end of which are in
communication with the flow path 16, the widened portion
20 being formed to be wider than the flow path 16, and the
weakly sealed portion 24 formed to extend in the width-
wise direction in the widened portion 20, and which
partitions the widened portion 20 in a liquid-tight and
airtight manner into the first region 20a on the side of
the one end and the second region 20b on the side of the
other end, the weakly sealed portion 24 configured to be
opened by increasing the internal pressure of the wi-
dened portion 20.

[0047] In accordance with the above-described con-
stitution, the ability to control the sealing strength of the
weakly sealed portion 24 can be improved, and it is
possible to form the weakly sealed portion 24 with an
appropriate sealing strength. Consequently, the flow path
sealing structure 10, which is capable of reliably sealing
the flow paths 16 and can be easily opened when ne-
cessary, can be integrally manufactured in the resin
sheets 12 and 14 together with the flow paths 16.
[0048] In the above-described flow path sealing struc-
ture 10, the weakly sealed portion 24 may be fusion
bonded in a state in which the interface 25 is left remain-
ing between the pair of resin sheets 12 and 14. In ac-
cordance with this feature, the flow path sealing structure
10 can be easily opened.

[0049] In the above-described flow path sealing struc-
ture 10, the dimension of the weakly sealed portion24 ina
direction (the flow path direction) perpendicular to the
widthwise direction may be formed in a curving manner
so as to become smaller toward the center in the width-
wise direction. In accordance with such constitution, the
resin sheets 12 and 14 adjacent to the weakly sealed
portion 24 are likely to bulge in a manner so as to separate
away from each other due to the pressure of the fluid, and
the ability to control the sealing strength is further im-
proved.

[0050] Inthe above-described flow path sealing struc-
ture 10, the widened portion 20 may be formed in a
circular shape as viewed in plan. In accordance with such
constitution, the resin sheets 12 and 14 adjacent to the
weakly sealed portion 24 become likely to bulge, and
control of the sealing strength is facilitated.

[0051] Inthe above-described flow path sealing struc-
ture 10, at the widened portion 20, the pair of resin sheets
12 and 14 may bulge in a manner so as to separate away
from each other in the thickness direction. In accordance
with such constitution, because the resin sheets 12 and
14 are likely to bulge when a pressure is applied thereto,
control of the sealing strength is facilitated.

[0052] Inthe above-described flow path sealing struc-
ture 10, the first region 20a and the second region 20b
need not necessarily be made to bulge. In accordance
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with such constitution, if there is a bulge, stresses will
continue to be applied to the weakly sealed portion 24,
and there is a possibility that pealing apart may take
place. By making the first region 20a and the second
region 20b flat, application of stress to the sealed portion
can be eliminated.

[0053] The method of manufacturing a flow path seal-
ing structure 10 according to the present embodiment
includes the step of superimposing the pair of resin
sheets 12 and 14 in the thickness direction, the first fusion
bonding step of fusion bonding the pair of resin sheets 12
and 14 to thereby form the flow path 16, and the widened
portion 20 disposed on the way of the flow path 16 and
which is formed to be wider than the flow path 16, and the
second fusion bonding step of fusion bonding the resin
sheets 12 and 14 of the widened portion 20 to thereby
form the weakly sealed portion 24 that crosses in the
widthwise direction, wherein, in the second fusion bond-
ing step, fusion bonding is carried out under a condition in
which the amount of inputheat per unitareaisless thanin
the first fusion bonding step.

[0054] In the above-described method of manufactur-
ing the flow path sealing structure 10, since the method
can be realized simply by adding the second fusion
bonding step of forming the weakly sealed portion 24
to the first fusion bonding step of forming the flow paths
16, the flow path sealing structure 10 can be formed with a
fewer number of process steps than in a conventional
flow path sealing structure in which the assembly of
separate members is required. Further, by providing
the weakly sealed portion 24 in the widened portion
20, the weakly sealed portion 24 can be formed with
an appropriate sealing strength.

[0055] In the above-described method of manufactur-
ing the flow path sealing structure 10, in the weakly
sealed portion 24, the resin sheets 12 and 14 may be
in close contact with the interface 25 left remaining there-
between. In accordance with this feature, the flow path
sealing structure 10 which is capable of being reliably
opened when needed is obtained.

[0056] In the above-described method of manufactur-
ing the flow path sealing structure 10, the constituent
materials of the resin sheets 12 and 14 that constitute the
weakly sealed portion 24 may be controlled. In this case,
the weakly sealed portion 24 may be formed at the same
time as the first fusion bonding step, and with the same
amount of heat input per area as other seal portions.
Further, in this case as well, in the second fusion bonding
step, the weakly sealed portion 24 may be formed with a
smaller amount of input heat.

(Second Embodiment)

[0057] As shown in FIG. 7, the bag-shaped container
40 according to the present embodiment includes a main
body portion 41, the flow paths 16 that communicate with
the main body portion 41, and the flow path sealing
structure 10 disposed on the way of the flow paths 16.
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The bag-shaped container 40, forexample, is a container
for medical use in which a medicinal solution or the like is
stored therein, and the flow paths 16 are used for intro-
ducing a liquid into the bag-shaped container 40, or for
discharging the liquid from the bag-shaped container 40.
In the bag-shaped container 40, the main body portion
41, the flow paths 16, and the flow path sealing structure
10 are integrally formed by the pair of resin sheets 12 and
14. Moreover, concerning structural features that are the
same as those of the flow paths 16 and the flow path
sealing structure 10 shown in FIG. 1A, they are desig-
nated by the same reference numerals, and detailed
description of such features is omitted.

[0058] The main body portion 41 is formed in a sub-
stantially rectangular shape, and includes a peripheral
edge sealed portion 44 formed by fusion bonding a
peripheral edge part thereof, and an accommodating
section 42 formed on an inner side of the peripheral edge
sealed portion 44. The peripheral edge sealed portion 44
is constituted by a strong seal in which the resin sheets 12
and 14 are completely fusion bonded. The peripheral
edge sealed portion 44 closes the peripheral edge part
ofthe main body portion 41, together with being divided at
a communicating section 46.

[0059] The accommodating section 42 is formed be-
tween the pair of resin sheets 12 and 14, and in the
portion that is sealed by the peripheral edge sealed
portion 44. The accommodating section 42 communi-
cates with the flow paths 16 at the communicating section
46. Liquid contents are accommodated in the accommo-
dating section 42.

[0060] A flow path formation unit 48 projects from one
end of the main body portion 41. The flow path formation
unit 48 is a portion in which the flow paths 16 and the flow
path sealing structure 10 are formed, and is constituted
by the resin sheets 12 and 14 which are integrally con-
nected to the main body portion 41. The flow paths 16
communicate with the accommodating section 42, and
the flow paths 16 are sealed by the flow path sealing
structure 10. The flow path sealed portions 16a on both
sides of the flow paths 16 are connected to the peripheral
edge sealed portion 44 on both sides of the communicat-
ing section 46. In the flow path sealing structure 10, when
the main body portion 41 is pressed, the weakly sealed
portion 24 breaks and opens.

[0061] Inthebag-shaped container40 accordingto the
present embodiment, in order to prevent the weakly
sealed portion 24 of the flow path sealing structure 10
from being inadvertently broken due to an increase in the
internal pressure of the accommodating portion 42 when
autoclave sterilization is performed or when subjected to
handling or the like, an opening prevention member 50 is
attached to the flow path formation unit 48. The opening
prevention member 50 is disposed at a position over-
lapping the weakly sealed portion 24 of the flow path
sealing structure 10, and by being placed in abutment
from both sides in the thickness direction of the weakly
sealed portion 24, the resin sheets 12 and 14 atalocation
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in close proximity to the weakly sealed portion 24 are
prevented from rising upward, and breakage of the
weakly sealed portion 24 is prevented. The opening
prevention member 50 is a clamp equipped with a pair
of rod-shaped holding members 50a, and holds the resin
sheets 12 and 14 by an elastic biasing force of the holding
members 50a. In use, the opening prevention member 50
can be easily removed by pulling off the holding members
50a from the resin sheets 12 and 14. Moreover, it should
be noted that the opening prevention member 50 is not
limited to such an illustrated clamp, and may be consti-
tuted so as to press the weakly sealed portion 24 by being
formed integrally with a packaging body in which the bag-
shaped container 40 is accommodated.

[0062] Hereinafter, a description will be given concern-
ing a method of manufacturing the bag-shaped container
40 of the present embodiment.

[0063] First, the pair of resin sheets 12 and 14 are
prepared, and the resin sheets 12 and 14 are super-
imposed on each other in the thickness direction. Next,
the superimposed resin sheets 12 and 14 are sand-
wiched between a lower mold and an upper mold of a
predetermined shape, and the portion shown in hatching
inFFIG. 8is pressed. Inaddition, a first fusion bonding step
is carried out in which high frequency electrical power is
supplied between the lower mold and the upper mold to
thereby fusion bond the portion shown in hatching, and
thereby form the peripheral edge sealed portion 44, the
flow path sealed portions 16a, and the widened seal
portion 22.

[0064] Thefirstfusion bonding stepis performed under
a condition in which fusion takes place until the interface
25 between the resin sheets 12 and 14 disappears.
Further, in the first fusion bonding step, as shown in
the drawing, a nozzle 52 is inserted between the resin
sheets 12 and 14, and by supplying high pressure air from
the nozzle 52, fusion bonding is carried out while the
portions surrounded by the peripheral edge sealed por-
tion 44, the flow path sealed portions 16a, and the wi-
dened seal portion 22 are made to undergo bulging. The
nozzle 52 is pulled out after fusion bonding of the other
peripheral edge part is completed, and the portion where
the nozzle 52 is inserted is fusion bonded to complete the
first fusion bonding step.

[0065] Thereafter, a trimming step of cutting off an
excess portion of the resin sheets 12 and 14 is performed.
The trimming step is performed by placing the structure
shown in FIG. 8 inside a mold provided with a cutting
blade, and cutting and removing the excess portion.
Moreover, instead of the trimming step, cutting blades
for cutting off the excess portion of the resin sheets 12
and 14 may be provided on the lower mold and the upper
mold that were used in the first fusion bonding step, and
simultaneously with the resin sheets 12 and 14 being
pressed by the lower mold and the upper mold, the main
body portion 41 and the flow path formation unit 48 may
be formed into predetermined shapes.

[0066] Thereafter, as necessary, a medicinal solution
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injection step of injecting a medicinal solution into the
accommodating section 42 via the flow paths 16 is per-
formed. In the case that the bag-shaped container 40 is
manufactured in the form of an empty bag, the medicinal
solution injection step is not performed.

[0067] Next, as shown in FIG. 9, a second fusion
bonding step is performed in order to form the weakly
sealed portion 24 in the widened portion 20. The second
fusion bonding step can be performed by the same
method that was described with reference to FIG. 5.
Consequently, as shown in FIG. 9, the weakly sealed
portion 24 is formed, and the flow path sealing structure
10 is completed. The accommodating section 42 is
sealed by the flow path sealing structure 10. In accor-
dance with the above procedure, the basic constitution of
the bag-shaped container 40 is completed.

[0068] Thereafter, as shown in FIG. 7, an opening
prevention member 50 is attached to a portion that over-
laps the weakly sealed portion 24. In addition, the bag-
shaped container 40 to which the opening prevention
member 50 has been attached is inserted into an auto-
clave device, and autoclave sterilization is carried out.
During autoclave sterilization, the internal pressure of the
accommodating section 42 of the bag-shaped container
40 rises, however, the opening prevention member 50
prevents opening of the flow path sealing structure 10. In
accordance with the above procedure, the method of
manufacturing the bag-shaped container 40 of the pre-
sent embodiment is brought to an end.

[0069] The bag-shaped container 40 of the present
embodiment exhibits the following advantageous effects.
[0070] The bag-shaped container 40 of the present
embodimentis characterized by the bag-shaped contain-
er 40 including the peripheral edge sealed portion 44
obtained by fusion bonding the pair of resin sheets 12 and
14 that are superimposed on each other, the accommo-
dating section 42 surrounded by the peripheral edge
sealed portion 44, the flow path 16 formed by fusion
bonding the pair of resin sheets 12 and 14 and which
are placed in communication with the accommodating
section 42, and the flow path sealing structure 10 dis-
posed on the way of the flow path 16, the flow path sealing
structure 10 including the widened portion 20 surrounded
by the widened seal portion 22 formed by fusion bonding
the pair of resin sheets 12 and 14 around the periphery
thereof, and the one end and the other end of which are in
communication with the flow path 16, the widened portion
20 being formed to be wider than the flow path 16, and the
weakly sealed portion 24 formed to extend in the width-
wise direction in the widened portion 20, and which
partitions the widened portion 20 in a liquid-tight and
airtight manner into the first region 20a on the side of
the one end and the second region 20b on the side of the
other end, the weakly sealed portion 24 configured to be
opened by increasing the internal pressure of the wi-
dened portion 20.

[0071] In accordance with the above-described con-
stitution, since the flow paths 16 and the flow path sealing
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structure 10 are formed integrally with the bag-shaped
container 40, production efficiency is superior. Further, by
being equipped with the flow path sealing structure 10 in
which the weakly sealed portion 24 is provided in the
widened portion 20, the ability to control the sealing
strength is excellent.

[0072] In the above-described bag-shaped container
40, the weakly sealed portion 24 may be fusion bonded in
a state in which the interface 25 (see FIG. 2B) is left
remaining between the pair of resin sheets 12 and 14. In
accordance with this feature, the flow path sealing struc-
ture 10 can be easily opened by pressing the bag-shaped
container 40.

[0073] In the above-described bag-shaped container
40, the dimension of the weakly sealed portion 24 in a
direction perpendicular to the widthwise direction may be
formed in a curving manner so as to become smaller
toward the center in the widthwise direction. Further, in
the bag-shaped container 40, the widened portion 20
may be formed in a circular shape as viewed in plan.
Further, in the bag-shaped container 40, at the widened
portion 20, the pair of resin sheets 12 and 14 may bulge
so as to separate away from each other in the thickness
direction. In accordance with the above-described con-
stitution, the resin sheets 12 and 14 at a location in close
proximity to the weakly sealed portion 24 are likely to
bulge, and the ability to control the sealing strength of the
weakly sealed portion 24 is improved.

[0074] In the above-described bag-shaped container
40, there may further be provided the opening prevention
member 50 that prevents the weakly sealed portion 24
from separating in the thickness direction. In accordance
with this feature, even in the case that the internal pres-
sure of the accommodating section 42 increases during
autoclave sterilization, opening of the flow path sealing
structure 10 can be prevented.

[0075] The method of manufacturing the bag-shaped
container 40 according to the present embodiment in-
cludes the step of superimposing the pair of resin sheets
12 and 14 in the thickness direction, the first fusion
bonding step of fusion bonding the pair of resin sheets
12 and 14 to thereby form the accommodating section 42,
the flow path 16, and the widened portion 20 disposed on
the way of the flow path 16 and which is formed to be
wider than the flow path 16, and the second fusion
bonding step of fusion bonding the resin sheets 12 and
14 of the widened portion 20 to thereby form the weakly
sealed portion 24 that crosses in the widthwise direction,
wherein, in the second fusion bonding step, fusion bond-
ing is carried out under a condition in which the amount of
input heat per unit area is less than in the first fusion
bonding step. In accordance with the above-described
manufacturing method, since the method can be realized
simply by adding the second fusion bonding step of
forming the weakly sealed portion 24 to the first fusion
bonding step of forming the accommodating section 42,
the flow paths 16, and the widened portion 20, the flow
path sealing structure 10 can be added to the bag-shaped
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container 40 with a fewer number of process steps thaniin
a conventional flow path sealing structure in which the
assembly of separate members is required. Further, by
providing the weakly sealed portion 24 in the widened
portion 20, the weakly sealed portion 24 can be formed
with an appropriate sealing strength.

[0076] In the above-described method of manufactur-
ing the bag-shaped container 40, in the weakly sealed
portion 24, the resin sheets 12 and 14 may be fusion
bonded with the interface 25 (see FIG. 2B) left remaining
therebetween. In accordance with this feature, the flow
path sealing structure 10 which is capable of being re-
liably opened when needed is obtained.

[0077] In the above-described method of manufactur-
ing the bag-shaped container 40, there may further be
included the step of heat sterilizing (autoclave sterilizing)
the accommodating section 42, the flow path 16, and the
widened portion 20 after the second fusion bonding step,
and the heat sterilization step may be performed by
attaching to the weakly sealed portion 24 the opening
prevention member 50 that prevents the weakly sealed
portion 24 from separating in the thickness direction. In
accordance with this feature, even if the internal pressure
of the accommodating section 42 rises during heat ster-
ilization, breakage of the weakly sealed portion 24 can be
prevented.

[0078] In accordance with the above-described meth-
od of manufacturing the bag-shaped container 40, the
flow paths 16 and the flow path sealing structure 10 can
be formed together with the bag-shaped container 40,
simply by adding the second fusion bonding step of
forming the weakly sealed portion 24 to the first fusion
bonding step of forming the peripheral edge sealed por-
tion 44 of the bag-shaped container 40. Consequently,
the flow path sealing structure 10 can be formed in the
bag-shaped container 40 with a fewer number of process
steps than in a conventional flow path sealing structure in
which the assembly of separate members is required.
Further, by providing the weakly sealed portion 24 in the
widened portion 20, the weakly sealed portion 24 can be
formed with an appropriate sealing strength.

(Third Embodiment)

[0079] According to the present embodiment, a de-
scription will be given concerning a method of opening
the flow path sealing structure 10 shown in FIG. 7, as well
as a transfer method of transferring fluid from the bag-
shaped container 40. Moreover, in the following descrip-
tion, concerning constituent features that are the same as
those of the bag-shaped container 40 shown in FIG. 7,
they are designated by the same reference numerals,
and detailed description of such features is omitted. The
method of the present embodiment is performed using a
transfer device 60 as shown in FIG. 10A. The transfer
device 60, for example, is a device that constitutes a part
of a blood sampling device or a centrifugal separation
device, and by opening the flow path sealing structure 10
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of the bag-shaped container 40 which has been set
therein, is capable of transferring the fluid accommo-
dated in the accommodating section 42.

[0080] As shown inthe drawing, the transfer device 60
includes a pump 56, a control unit 61, and a sensor 62.
The pump 56, for example, is a peristaltic pump, and is
equipped with a rotor 58. The flow path 16 that extends
from the bag-shaped container 40 is installed on the rotor
58 of the pump 56. By undergoing peristaltic motion, the
rotor 58 is capable of transferring the fluid inside the flow
paths 16.

[0081] Thesensor62,forexample,isan optical sensor,
and detects a component of the fluid inside the flow paths
16. The sensor 62 may also be a pressure sensor that
detects the internal pressure of the flow paths 16. The
control unit 61 controls operation of the pump 56 based
on the detection result of the sensor 62.

[0082] Transferring of the fluid from the bag-shaped
container 40 by the transfer device 60 is performed in the
following manner. First, the flow paths 16 of the bag-
shaped container 40 are set in the pump 56, and the
opening prevention member 50 (see FIG. 7), which is
attached to the flow path sealing structure 10, is removed.
[0083] Next, underthe control of the control unit 61, the
pump 56 is operated to rotate the rotor 58 in the direction
of the arrow. Consequently, a pressurized fluid (for ex-
ample, air) is sent into the flow path sealing structure 10
via the flow paths 16. By a predetermined pressure being
applied to the flow path sealing structure 10, the resin
sheets 12 and 14 in close proximity to the weakly sealed
portion 24 bulge inamanner so as to be peeled apart, and
the weakly sealed portion 24 is broken. Consequently,
the flow path sealing structure 10 is opened.

[0084] The sensor 62 detects a change in the fluid
component, and based thereon, the control unit 61 de-
tects the opening of the flow path sealing structure 10.
When the opening of the flow path sealing structure 10 is
detected, the control unit 61 reverses the direction in
which the rotor 58 of the pump 56 rotates.

[0085] AsshowninFIG. 10B, by the rotor 58 rotating in
the direction of the arrow, transferring of the fluid is
started. The fluid contained in the bag-shaped container
40 is transferred by the pump 56 to the exterior through
the flow paths 16. A predetermined amount of the fluid is
transferred, whereupon transferring of the fluid is com-
pleted.

[0086] Inthe foregoing manner, according to the trans-
fer device 60 of the present embodiment, itis possible for
opening of the flow path sealing structure 10 and trans-
ferring of the fluid in the bag-shaped container 40 to be
carried out.

[0087] The method of opening the flow path sealing
structure 10 according to the present embodiment and
the transfer method of transferring the fluid exhibit the
following advantageous effects.

[0088] In the method of opening the flow path sealing
structure 10 according to the present embodiment, the
flow path sealing structure 10 is disposed on the way of
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the flow path 16 formed by fusion bonding the pair of resin
sheets 12 and 14 that are superimposed on each other,
and includes the widened portion 20 surrounded by the
widened seal portion 22 formed by fusion bonding the
pair of resin sheets 12 and 14 around the periphery
thereof, and one end and another end of which are in
communication with the flow path 16, the widened portion
20 being formed to be wider than the flow path 16, and the
weakly sealed portion 24 formed to extend in the width-
wise direction in the widened portion 20, and which
partitions the widened portion 20 in a liquid-tight and
airtight manner into the first region 20a on the side of
the one end and the second region 20b on the side of the
other end, the weakly sealed portion 24 configured to be
opened by increasing the internal pressure of the wi-
dened portion 20, the method of opening the flow path
sealing structure 10 including the step of connecting the
pump 56 to the flow path 16, and the step of sending the
pressurized fluid into the widened portion 20 through the
pump 56, and causing the pair of resin sheets 12 and 14
that constitute the weakly sealed portion 24 to separate.
According to such a method of opening, the fluid, which
has been pressurized by the pump 56, is sent therein,
whereby opening of the flow path sealing structure 10 can
be performed without the need for human intervention.

[0089] The transfer method according to the present
embodiment is a transfer method applied to the bag-
shaped container 40, the bag-shaped container 40 in-
cluding the peripheral edge sealed portion 44 obtained by
fusion bonding the pair of resin sheets 12 and 14 that are
superimposed on each other, the accommodating sec-
tion 42 surrounded by the peripheral edge sealed portion
44, the flow path 16 formed by fusion bonding the pair of
resin sheets 12 and 14 and which are placed in commu-
nication with the accommodating section 42, and the flow
path sealing structure 10 disposed on the way of the flow
path 16, the flow path sealing structure 10 including the
widened portion 20 surrounded by the widened seal
portion 22 formed by fusion bonding the pair of resin
sheets 12 and 14 around the periphery thereof, and
the one end and the other end of which are in commu-
nication with the flow path 16, the widened portion 20
being formed to be wider than the flow path 16, and the
weakly sealed portion 24 formed to extend in the width-
wise direction in the widened portion 20, and which
partitions the widened portion 20 in a liquid-tight and
airtight manner into the first region 20a on the side of
the one end and the second region 20b on the side of the
other end, the weakly sealed portion 24 configured to be
opened by increasing the internal pressure of the wi-
dened portion 20. Such a transfer method includes the
step of connecting the pump 56 to the flow path 16, the
step of sending the pressurized fluid toward the flow path
sealing structure 10 and into the accommodating section
42 through the pump 56, and causing the pair of resin
sheets 12 and 14 that constitute the weakly sealed por-
tion 24 of the flow path sealing structure 10 to separate,
and the step of reversing the pump 56 and causing the
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fluid in the accommodating section 42 to flow out from the
accommodating section 42. In accordance with these
features, opening of the flow path sealing structure 10
of the bag-shaped container 40, and transferring of the
fluid in the accommodating portion 42 can be performed
without the need for human intervention.

(Fourth Embodiment)

[0090] A description will be given concerning a blood
bag system 70 according to the present embodiment,
which is used for collecting and separating blood for use
in products or for use in blood transfusions. Moreover,
concerning constituent features that are the same as
those of the flow path sealing structure 10 shown in
FIG. 1A, they are designated by the same reference
numerals, and detailed description of such features is
omitted.

[0091] As shown in FIG. 11, the blood bag system 70
according to the presentembodiment serves as a system
for centrifugally separating blood containing a plurality of
components into a plurality of components having differ-
ent specific gravities (for example, two components of a
light specific gravity component and a heavy specific
gravity component), and accommodating and storing
the respective components in different bags. The blood
bag system 70 according to the present embodiment is
constituted so as to centrifugally separate the remaining
blood components, in which white blood cells and blood
platelets have been removed from whole blood, into two
components of blood plasma and concentrated red blood
cells, and to accommodate and store the plasma and the
concentrated red blood cells by dividing them into differ-
ent bags.

[0092] The blood bag system 70 includes a blood
collection unit 88 that collects blood from a donor, a blood
collection bag 72 in which collected whole blood is ac-
commodated, a preprocessing unit that removes prede-
termined blood components from the whole blood, a
parent bag 74 and a child bag 76 in which remaining
blood components from which predetermined compo-
nents have been removed are centrifugally separated
and divided into a plurality of blood components that are
accommodated therein, and a medicinal solution bag 78
for supplying a red blood cell storage solution 92 to the
parent bag 74.

[0093] The blood collection unit 88 is equipped with
tubes 102 and 104, a branch connector 100, a breakable
member 94, a blood collection needle 96, and an initial
flow blood bag 98.

[0094] The branch connector 100 is equipped with first
to third ports. The blood collection needle 96 is connected
tothefirst port, the initial flow blood bag 98 is connected to
the second port, and the third port is connected to the
blood collection bag 72 via the breakable member 94 and
the tube 104. The blood collection needle 96 has aneedle
tip thatis punctured into the skin of the donor, and is a part
into which blood from the donor flows when blood collec-
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tion from the donor is carried out.

[0095] The initial flow of blood when blood is collected
flows through the second port of the branch connector
100, and is accommodated in the initial flow blood bag 98.
The initial flow blood bag 98 accommodates a predeter-
mined amount of the initial flow of blood.

[0096] Thetube 102isconnected to the third portofthe
branch connector 100, and the other end is connected to
one end of the breakable member 94. The breakable
member 94 is constituted in a manner so that the flow
path is closed in an initial state, however, the flow path is
opened by performing a breaking operation. The blood
collection bag 72 is connected via the tube 104 to the
other end of the breakable member 94. The breakable
member 94 is subjected to the breaking operation after
the initial flow of blood is collected in the initial flow blood
bag 98. The whole blood collected from the donor flows
into the blood collection bag 72 through the opened
breakable member 94. The tube 104 is made from a
thermoplastic resin or the like, and together with being
fusion bonded and sealed by a tube sealer or the like, is
constituted to be cut after the completion of blood collec-
tion.

[0097] The blood collection bag 72 is formed in a bag
shape by superimposing the pair of resin sheets 12 and
14, and fusion bonding (heat fusion bonding or high
frequency fusion bonding) a peripheral edge sealed por-
tion 72a of the peripheral edge part. Further, it is prefer-
able that the resin sheets 12 and 14 use transparent or
translucent resin sheets 12 and 14, in order to facilitate
optical discrimination between blood plasma and the
concentrated red blood cells when the blood components
are transferred through a later-described second flow
path 82. The blood collection bag 72 preferably contains
an anticoagulant 90 in order to prevent coagulation of the
blood (whole blood). The anticoagulant 90 is normally a
liquid, examples of which include an ACD-A solution, a
CPD solution, a CPDA-1 solution, and a heparin sodium
solution. The amount of the anticoagulant 90 is an appro-
priate amountin accordance with the expected amount of
blood to be collected.

[0098] Thetube 102 and aflow path 80a are connected
to the blood collection bag 72. The flow path 80a com-
municates with an accommodating section 72b of the
blood collection bag 72. The flow path sealing structure
10 is disposed on the way of the flow path 80a, and the
flow path 80a is sealed by the flow path sealing structure
10 in an initial state.

[0099] The preprocessing unit includes a filter 84 for
removing predetermined cells, an inlet-side flow path
80a, and an outlet-side flow path 80b. The inlet-side flow
path 80a and the outlet-side flow path 80b constitute a
first flow path 80 connecting the blood collection bag 72
and a parentbag 74. The inlet-side flow path 80ais a flow
path for transferring blood collected from the donor from
the blood collection bag 72 to the filter 84.

[0100] The outlet-side flow path 80b is a flow path for
transferring the blood that has passed through the filter
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84 tothe parentbag 74. The outlet-side flow path 80b and
the inlet-side flow path 80a are formed by fusion bonding
the resin sheets 12 and 14, and are integrally connected
to the blood collection bag 72.

[0101] Thefilter 84 removes predetermined cells when
the blood is transferred from the blood collection bag 72
to the parent bag 74. According to the present embodi-
ment, the filter 84 is a leukocyte removing filter. In such a
leukocyte removing filter, a filter medium made of a liquid-
permeable porous body or a non-woven fabric can be
used. Thefilter 84 may be constitutedinamannersoasto
also capture platelets. The filter 84 is disposed between
theresin sheets 12 and 14, and is sealed on the inner side
of a filter sealed portion 85 formed by being fusion
bonded along a peripheral edge part thereof.

[0102] Inthe same manner as the blood collection bag
72,the parent bag 74, the child bag 76, and the medicinal
solution bag 78 are formed by superimposing the pair of
resin sheets 12 and 14, and are integrally connected to
each other via the second flow path 82. The parentbag 74
serves both as a bag for accommodating the residual
blood from which predetermined cells have been re-
moved by the filter 84, and a bag for storing a sedimenta-
tion component (rich red blood cells) obtained by cen-
trifugally separating blood. The parent bag 74 is provided
with a peripheral edge sealed portion 74a where a per-
ipheral edge part thereof is subjected to fusion bonding,
and an accommodating section 74b is formed on the
inner side thereof. The outlet-side flow path 80b and
the second flow path 82 are connected to the upper
end of the parent bag 74.

[0103] The second flow path 82 is a flow path that is
formed by fusion bonding the resin sheets 12 and 14, and
is formed by being integrally connected to the parentbag
74 and the like. The second flow path 82 is connected to
the parent bag 74, together with being connected to the
child bag 76 and the medicinal solution bag 78 via a
branching member 83. In the second flow path 82, the
flow path sealing structure 10 is provided respectively in
the vicinity of the parent bag 74 and the medicinal solution
bag 78.

[0104] The child bag 76 serves as a bag for storing a
supernatant component (blood plasma) obtained by sub-
jecting the parent bag 74 to centrifugation. The second
flow path 82 is connected to the upper end of the child bag
76. The child bag 76 is connected to the parent bag 74 via
the second flow path 82.

[0105] The medicinal solution bag 78 accommodates
the red blood cell storage solution 92 that is supplied to
the parent bag 74. As the red blood cell storage solution
92, there may be used a MAP solution, a SAGM solution,
an OPTISOL solution, or the like. The second flow path
82 and the tube 106 are connected to the upper end of the
medicinal solution bag 78. The tube 106 is a tube for
injecting the medicinal solution into the medicinal solution
bag 78, and is subjected to fusion bonding and sealed by
a sealer or the like.

[0106] The blood collection bag 72, the parent bag 74,



23 EP 4 021 370 B1 24

the child bag 76, and the medicinal solution bag 78 are
separated from each other at cutting portions 86. The
respective bags are integrally connected via the first flow
path 80 and the second flow path 82.

[0107] Next, a description will be given in outline con-
cerning a method of using the blood bag system 70.
[0108] Inthe blood bagsystem 70, blood (whole blood)
is accommodated in the blood collection bag 72 through
the blood collection unit 88. Thereafter, the user cuts and
seals the tube 104 with a sealer, and separates the blood
collection unit 88. Next, an opening operation is carried
out on the flow path sealing structure 10, and the blood
components of the blood collection bag 72 are trans-
ferred to the parent bag 74. At this time, leukocytes and
blood platelets are removed by the filter 84 from the blood
that is transferred from the blood collection bag 72.
Thereafter, by cutting and fusion bonding the outlet-side
flow path 80b with a sealer, the user separates the blood
collection bag 72 and the filter 84 from the parent bag 74.
[0109] The parent bag 74, the child bag 76, and the
medicinal solution bag 78 are set in the centrifugal se-
paration device. In the centrifugal separation device, a
centrifugal force is applied to the parent bag 74 to thereby
separate the blood inside the parent bag 74 into a super-
natant component of blood plasma and a sedimentation
component of red blood cells, together with transferring
the supernatant component of the blood platelets through
the second flow path 82 into the child bag 76. The
centrifugal separation device automatically opens the
flow path sealing structure 10 provided in the second
flow path 82, and transfers the supernatant component.
Thereafter, a part of the second flow path 82 that extends
toward the child bag 76 via the branching member 83 is
closed by a clamp. In addition, the red blood cell storage
solution 92 in the medicinal solution bag 78 is transferred
to the parent bag 74 through the second flow path 82,
whereupon the centrifugation process for the blood com-
ponents is completed.

[0110] Hereinafter, a description will be given concern-
ing a method of manufacturing the blood bag system 70
of the present embodiment.

[0111] First, the pair of resin sheets 12 and 14 which
are formed in a predetermined shape are prepared, and
the resin sheets 12 and 14 are superimposed on each
otherin the thickness direction. When the resin sheets 12
and 14 are superimposed, itis preferable that the filter 84,
the tubes 104 and 106, and the like be positioned and
temporarily fixed at predetermined positions beforehand.
[0112] Next, a first fusion bonding step is performed,
and the resin sheets 12 and 14 are subjected to fusion
bonding with a strong seal. More specifically, fusion
bonding is carried out on the peripheral edge sealed
portions 72a, 74a, 76a, and 78a, the fusion bonded
portion of the first flow path 80, the fusion bonded portion
of the second flow path 82, and the widened seal portion
22 (see FIG. 1A) of the flow path sealing structure 10. In
the first fusion bonding step, as shown in FIG. 3, the resin
sheets 12 and 14 are sandwiched between the upper
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mold and the lower mold having a protruding portion at
the fusion bonded portion, and while high pressure air is
supplied to the region surrounded by the fusion bonded
portion, fusion bonding is carried out by supplying high
frequency electrical power to the lower mold and the
upper mold.

[0113] Thereafter, a second fusion bonding step is
carried out in order to form the weakly sealed portion
24 of the flow path sealing structure 10. The second
fusion bonding step can be performed by the method
described with reference to FIG. 5.

[0114] Thereafter, the anticoagulant 90 is injected into
the blood collection bag 72 via the tube 104. After injec-
tion of the anticoagulant 90 is completed, the breakable
member 94 and the blood collection unit 88 are attached
to the tube 104. Further, the red blood cell storage solu-
tion 92 is injected into the medicinal solution bag 78 via
the tube 106. After injection of the red blood cell storage
solution 92 is completed, the tube 106 is cut and sealed
with a sealer.

[0115] In accordance with the above procedure, the
basic constitution of the blood bag system 70 is com-
pleted. Thereafter, autoclave sterilization is carried outon
the blood bag system 70. When autoclave sterilization is
carried out, it is preferable to attach an opening preven-
tionmember 50 (see FIG. 7)in orderto prevent opening of
the flow path sealing structure 10. In accordance with the
above procedure, manufacturing of the blood bag system
70 is completed.

[0116] Moreover, in the above-described blood bag
system 70, the weakly sealed portion 24 can be opened
by the operator squeezing the bag to thereby raise the
internal pressure.

[0117] The blood bag system 70 of the present embo-
diment exhibits the following advantageous effects.
[0118] The blood bag system 70 according to the pre-
sent embodiment is characterized by the blood bag sys-
tem 70 including the blood collection bag 72 in which
whole blood is collected, the parent bag 74 in which
centrifugal separation of the whole blood is carried out,
the child bag 76 in which a portion of the separated blood
componentis accommodated, the medicinal solution bag
78 in which the red blood cell storage solution 92 for the
blood componentis accommodated, the first flow path 80
configured to connect the blood collection bag 72 and the
parent bag 74, and the second flow path 82 configured to
connect the parent bag 74, the child bag 76, and the
medicinal solution bag 78, wherein the blood collection
bag 72, the parentbag 74, the child bag 76, the medicinal
solution bag 78, the first flow path 80, and the second flow
path 82 are integrally formed by fusion bonding the pair of
resin sheets 12 and 14, and there is provided the flow
path sealing structure 10 disposed in at least one of the
paths of the first flow path 80 and the second flow path 82,
the flow path sealing structure 10 including the widened
portion 20 surrounded by the widened seal portion 22
formed by fusion bonding the pair of resin sheets 12 and
14 around the periphery thereof, and the one end and the
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other end of which are in communication with the flow
path 80 or 82, the widened seal portion 22 being formed to
be wider than the flow path 80 or 82, and the weakly
sealed portion 24 formed to extend in the widthwise
direction in the widened portion 20, and which partitions
the widened portion 20 in a liquid-tight and airtight man-
nerinto the first region 20a on the side of the one end and
the second region 20b on the side of the other end, the
weakly sealed portion 24 configured to be opened by
increasing the internal pressure of the widened portion
20.

[0119] In accordance with the above-described blood
bag system 70, since the flow path sealing structure 10 is
formed integrally with the blood collection bag 72 and the
like by the resin sheets 12 and 14, manufacturing costs
can be suppressed.

(Fifth Embodiment)

[0120] According to the present embodiment, as
shownin FIG. 12A, a description will be given concerning
an example in which the flow path sealing structure 10 is
applied to a sample collecting structure 110 for a bag-
shaped container 40A. Moreover, concerning constituent
features that are the same as those of the flow path
sealing structure 10 shown in FIG. 1A and the bag-
shaped container 40 shown in FIG. 7, they are desig-
nated by the same reference numerals, and detailed
description of such features is omitted.

[0121] The bag-shaped container40A according to the
present embodiment is equipped with the main body
portion 41 to which a connection port 107, and the sample
collecting structure 110 are connected to an upper end
thereof, and is constituted to be capable of sampling with
the sample collecting structure 110 a portion of the liquid
accommodated in the accommodating section 42 of the
main body portion 41.

[0122] The bag-shaped container 40A is a container of
a bag shape in which a pair of resin sheets 12 and 14 are
superimposed on each other and fusion bonded at the
peripheral edge sealed portion 44, and is capable of
accommodating a liquid in the accommodating section
42 via the connection port 107 and a tube 108 that is
connected to the connection port 107.

[0123] The sample collecting structure 110 includes a
sample container 114 in which a collected liquid is ac-
commodated, and flow paths 116 that connect the sam-
ple container 114 and the bag-shaped container40A. The
sample container 114, the flow paths 116, and the flow
path sealing structure 10 that constitute the sample col-
lecting structure 110 are formed by the pair of resin sheets
12 and 14 that constitute the bag-shaped container 40A.
More specifically, the sample collecting structure 110 is
integrally connected to the bag-shaped container 40A.
[0124] The flow paths 116 are equipped with flow path
sealed portions 116a where the pair of resin sheets 12
and 14 are fusion bonded on both sides thereof, and flow
through portions 116b are formed at portions surrounded

10

15

20

25

30

35

40

45

50

55

15

by the flow path sealed portions 116a. One end of the flow
paths 116 communicates with the accommodating sec-
tion 42. Further, another end of the flow paths 116 com-
municates with the interior of the sample container 114.
The flow path sealing structure 10 is disposed on the way
of the flow paths 116, and one end and another end of the
flow paths 116 are sealed by the flow path sealing struc-
ture 10.

[0125] The sample container 114 is provided with a
peripheral edge sealed portion 114a which is formed by
fusion bonding the resin sheets 12 and 14 at a peripheral
edge partthereof, and an accommodating section 114bis
formed on the inner side of the peripheral edge sealed
portion 114a.

[0126] Hereinafter, a description will be given concern-
ing a method of using the sample collecting structure 110
for the bag-shaped container 40A according to the pre-
sent embodiment. In the bag-shaped container 40A of
the present embodiment, after a liquid which is a con-
tained material has been injected into the accommodat-
ing section 42 of the main body portion 41, the tube 108 is
sealed with a sealer and cut.

[0127] Thereafter, the accommodating section 42 is
pressed to apply a pressure to the flow path sealing
structure 10 through the flow paths 116, thereby opening
the flow path sealing structure 10. In addition, the accom-
modating section 42 is further pressed to thereby transfer
the liquid accommodated in the accommodating section
42 to the sample container 114. Thereafter, the flow path
116 is cut while being sealed with a sealer, and as shown
in FIG. 12B, the sample collecting structure 110 is sepa-
rated from the main body portion 41. The sample collect-
ing structure 110 is used for testing or analysis.

[0128] The above described sample collecting struc-
ture 110 for the bag-shaped container 40A is manufac-
tured by the following method.

[0129] The pair of resin sheets 12 and 14 which are
formed in a predetermined shape are prepared, and after
the connection port 107 has been temporarily fixed there-
to at a predetermined position, the resin sheets 12 and 14
are superimposed on each other. Thereafter, the first
fusion bonding step is performed to thereby form the
peripheral edge sealed portions 44 and 114a, the flow
path sealed portions 116a, and the widened seal portion
22. The first fusion bonding step is performed under a
condition in which a strong seal is formed.

[0130] Thereafter, the second fusion bonding step is
performed to thereby form the weakly sealed portion 24 in
the flow path sealing structure 10. The second fusion
bonding step can be performed by the same method that
was described with reference to FIG. 5. Thereafter, the
tube 108 is connected to the connection port 107 of the
bag-shaped container 40A, whereupon the bag-shaped
container 40A is completed. As necessary, the bag-
shaped container 40A may be subjected to autoclave
sterilization. In this case, it is preferable to attach the
opening prevention member 50 (see FIG. 7) to the weakly
sealed portion 24 of the flow path sealing structure 10.
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[0131] Moreover, in the above-described blood bag
system 70, the weakly sealed portion 24 can be opened
by the operator squeezing the bag to thereby raise the
internal pressure.

[0132] The sample collecting structure 110 for the bag-
shaped container 40A according to the present embodi-
ment exhibits the following advantageous effects.
[0133] The sample collecting structure 110 for the bag-
shaped container 40A includes the flow path 116 con-
nected to the bag-shaped container 40A in which the
accommodating section 42 is formed in the interior there-
of, and which are placed in communication with the
accommodating section 42, the sample container 114
connected to the bag-shaped container 40A via the flow
path 116, and the flow path sealing structure 10 disposed
on the way of the flow path 116 and configured to seal the
flow path 116, wherein the flow path 116, the sample
container 114, and the flow path sealing structure 110 are
formed integrally with the bag-shaped container 40A by
fusion bonding the pair of resin sheets 12 and 14. In
addition, the flow path sealing structure 10 includes the
widened portion 20 surrounded by the widened seal
portion 22 formed by fusion bonding together the pair
of resin sheets 12 and 14 around the periphery thereof,
and the one end and the other end of which are in
communication with the flow path 116, the widened seal
portion 22 being formed to be wider than the flow path
116, and the weakly sealed portion 24 formed to extend in
the widthwise direction in the widened portion 20, and
which partitions the widened portion 20 in a liquid-tight
and airtight manner into the first region 20a on the side of
the one end and the second region 20b on the side of the
other end, the weakly sealed portion 24 configured to be
opened by increasing the internal pressure of the wi-
dened portion 20.

[0134] In the sample collecting structure 110 of the
bag-shaped container 40A according to the present em-
bodiment, since the sample collecting structure 110
which includes the flow path sealing structure 10 can
be simultaneously formed integrally with the pair of resin
sheets 12 and 14 that constitute the bag-shaped contain-
er 40A, manufacturing costs can be suppressed.

(Other Embodiments)

[0135] In the above-described embodiments, an ex-
ample of the widened portion 20 of the flow path sealing
structure 10 was described as being formed in a circular
shape as viewed in plan, however, the embodiments are
not limited to this feature. For example, as shown in FIG.
13, a widened portion 20A that is formed in a rectangular
shape as viewed in plan may also be provided. Such a
widened portion 20A is formed in a rectangular shape in
which the dimension thereof in the flow path direction
extends longer than the dimension in the widthwise di-
rection, and the weakly sealed portion 24 extends in the
widthwise direction at a central part in the flow path
direction. Even if the widened portion 20A of the present
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embodiment is applied to the flow path sealing structure
10, the same advantages and effects can be obtained.
[0136] Although preferred embodiments of the present
invention have been described above, the presentinven-
tion is not limited to the above-described embodiments.
Its scope is defined by the attached claims.

Claims

1. Aflow path sealing structure (10), which is disposed
on away of aflow path (16) formed by fusion bonding
a pair of resin sheets (12 and 14) that are super-
imposed on each other, the flow path sealing struc-
ture comprising:

awidened portion (20) surrounded by a widened
seal portion (22) formed by fusion bonding the
pair of resin sheets around a periphery thereof,
and one end and another end of which are in
communication with the flow path, the widened
portion (20) being formed to be wider than the
flow path; and

a weakly sealed portion (24) configured to be
opened by increasing an internal pressure of the
widened portion,

characterized in that

the weakly sealed portion (24) is formed to ex-
tend in a widthwise direction in the widened
portion, and partitions the widened portion in a
liquid-tight and airtight manner into a first region
(20a) on a side of the one end and a second
region (20b) on a side of the other end.

2. The flow path sealing structure according to claim 1,
wherein the weakly sealed portion (24) is fusion
bonded in a state in which an interface (25) is left
remaining between the pair of resin sheets, and/or,
wherein a material of the resin sheets that constitute
the weakly sealed portion (24) differs from a material
of the resin sheets that constitute the widened seal
portion (22)

and/or wherein a dimension of the weakly
sealed portion (24) in a direction perpendicular
to the widthwise direction is formed in a curving
manner so as to become smallertoward a center
in the widthwise direction,

and/or wherein the widened portion is formed in
a circular shape as viewed in plan, and/or
wherein, at the widened portion, the pair of resin
sheets bulge so as to separate away from each
other in a thickness direction.

3. A bag-shaped container (40) comprising a periph-
eral edge sealed portion (44) obtained by fusion
bonding a pair of resin sheets that are superimposed
on each other, an accommodating section (42) sur-
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rounded by the peripheral edge sealed portion, a
flow path formed by fusion bonding the pair of resin
sheets and which is placed in communication with
the accommodating section, and a flow path sealing
structure disposed on a way of the flow path;

the flow path sealing structure comprising:

awidened portion surrounded by awidened seal
portion (22) formed by fusion bonding the pair of
resin sheets around a periphery thereof, and
one end and another end of which are in com-
munication with the flow path, the widened por-
tion being formed to be wider than the flow path;
and

a weakly sealed portion (24) configured to be
opened by increasing an internal pressure of the
widened portion,

characterized in that

the weakly sealed portion (24) is formed to ex-
tend in a widthwise direction in the widened
portion, and partitions the widened portion in a
liquid-tight and airtight manner into a first region
(20a) on a side of the one end and a second
region (20b) on a side of the other end.

The bag-shaped container according to claim 3,
wherein the weakly sealed portion (24) is fusion
bonded in a state in which an interface is left remain-
ing between the pair of resin sheets

or wherein a material of the resin sheets that con-
stitute the weakly sealed portion (24) differs from a
material of the resin sheets that constitute the wi-
dened seal portion (22).

The bag-shaped container according to any one of
claim 4, wherein a dimension of the weakly sealed
portion (24) in a direction perpendicular to the width-
wise direction is formed in a curving manner so as to
become smaller toward a center in the widthwise
directionand/orwherein the widened portion is
formed in a circular shape as viewed in plan and/or-
wherein, at the widened portion, the pair of resin
sheets bulge so as to separate away from each other
in a thickness direction and/or further comprising an
opening prevention member (50) configured to pre-
vent the weakly sealed portion from separating in a
thickness direction.

A method of manufacturing a flow path sealing struc-
ture, comprising:

a step of superimposing a pair of resin sheets in
a thickness direction;

a first fusion bonding step of fusion bonding the
pair of resin sheets to thereby form a flow path,
and a widened portion disposed on a way of the
flow path and which is formed to be wider than
the flow path; and
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a second fusion bonding step of fusion bonding
the resin sheets of the widened portion to there-
by form a weakly sealed portion (24) that
crosses in a widthwise direction;

wherein, in the second fusion bonding step,
fusion bonding is carried out under a condition
in which an amount of input heat per unit area is
less than in the first fusion bonding step,
characterized in that,

the weakly sealed portion (24) is formed to ex-
tend in a widthwise direction in the widened
portion.

The method of manufacturing a flow path sealing
structure according to claim 6, wherein, in the weakly
sealed portion (24), the resin sheets are in close
contact with an interface left remaining therebetw-
een and/or wherein a material of the resin sheets that
constitute the weakly sealed portion (24) differs from
a material of the resin sheets that constitute the
widened seal portion (22).

A method of manufacturing a flow path sealing struc-
ture, comprising:

a step of superimposing in a thickness direction
a pair of resin sheets in which a portion where a
weakly sealed portion (24) is to be formed is
made from a different material;

a fusion bonding step of fusion bonding the pair
of resin sheets to thereby form a flow path, and a
widened portion disposed on a way of the flow
path and which is formed to be wider than the
flow path; and

a fusion bonding step of fusion bonding the resin
sheets of the widened portion to thereby form
the weakly sealed portion (24) that crosses in a
widthwise direction;

wherein the superimposing step and the fusion
bonding steps are performed simultaneously
characterized in that,

the weakly sealed portion (24) is formed to ex-
tend in a widthwise direction in the widened
portion.

9. A method of manufacturing a bag-shaped container,

comprising:

a step of superimposing a pair of resin sheets in
a thickness direction;

a first fusion bonding step of fusion bonding the
pair of resin sheets to thereby form an accom-
modating section, a flow path, and a widened
portion disposed on a way of the flow path and
which is formed to be wider than the flow path;
and

a second fusion bonding step of fusion bonding
the resin sheets of the widened portion to there-
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by form a weakly sealed portion (24) that
crosses in a widthwise direction;

wherein, in the second fusion bonding step,
fusion bonding is carried out under a condition
in which an amount of input heat per unit area is
less than in the first fusion bonding step
characterized in that,

the weakly sealed portion (24) is formed to ex-
tend in a widthwise direction in the widened
portion.

10. The method of manufacturing a bag-shaped contain-

1.

er according to claim 9, wherein the weakly sealed
portion (24) is fusion bonded with an interface left
remaining between the resin sheets and/or further
comprising a step of heat sterilizing the accommo-
dating section, the flow path, and the widened por-
tion after the second fusion bonding step, wherein
the heat sterilization step is performed by attaching
to the weakly sealed portion an opening prevention
member configured to prevent the weakly sealed
portion from separating in a thickness direction.

A method of manufacturing a bag-shaped container,
comprising:

a step of superimposing in a thickness direction
a pair of resin sheets in which a portion where a
weakly sealed portion (24) is to be formed is
made from a different material;

a first fusion bonding step of fusion bonding the
pair of resin sheets to thereby form an accom-
modating section, a flow path, and a widened
portion disposed on a way of the flow path and
which is formed to be wider than the flow path;
and

a second fusion bonding step of fusion bonding
the resin sheets of the widened portion to there-
by form a weakly sealed portion (24) that
crosses in a widthwise direction;

wherein the second fusion bonding step is per-
formed simultaneously with the first fusion bond-
ing step

characterized in that,

the weakly sealed portion (24) is formed to ex-
tend in a widthwise direction in the widened
portion.

12. A method of opening a flow path sealing structure,

the flow path sealing structure being disposed on a
way of a flow path formed by fusion bonding a pair of
resin sheets that are superimposed on each other,
and comprising a widened portion surrounded by a
widened seal portion (22) formed by fusion bonding
the pair of resin sheets around a periphery thereof,
and one end and another end of which are in com-
munication with the flow path, the widened portion
being formed to be wider than the flow path, and a

10

15

20

25

30

35

40

45

50

55

18

13.

14.

32

weakly sealed portion (24) configured to be opened
by increasing an internal pressure of the widened
portion, the method of opening the flow path sealing
structure comprising:

astep of connecting a pump (56) to the flow path;
and

a step of sending a pressurized fluid into the
widened portion through the pump, and causing
the pair of resin sheets that constitute the weakly
sealed portion to separate,

characterized in that

the weakly sealed portion (24) is formed to ex-
tend in a widthwise direction in the widened
portion, and partitions the widened portion in a
liquid-tight and airtight manner into a first region
(20a) on a side of the one end and a second
region (20b) on a side of the other end.

A transfer method of transferring a fluid from a bag-
shaped container comprising a peripheral edge
sealed portion obtained by fusion bonding a pair of
resin sheets that are superimposed on each other,
an accommodating section surrounded by the per-
ipheral edge sealed portion (44), a flow path formed
by fusion bonding the pair of resin sheets and which
is placed in communication with the accommodating
section, and a flow path sealing structure disposed
on a way of the flow path, the flow path sealing
structure comprising a widened portion surrounded
by a widened seal portion (22) formed by fusion
bonding the pair of resin sheets around a periphery
thereof, and one end and another end of which are in
communication with the flow path, the widened por-
tion being formed to be wider than the flow path, and
aweakly sealed portion (24) configured to be opened
by increasing an internal pressure of the widened
portion, the transfer method comprising:

a step of connecting a pump to the flow path;
a step of sending a pressurized fluid toward the
flow path sealing structure and into the accom-
modating section through the pump, and caus-
ing the pair of resin sheets that constitute the
weakly sealed portion of the flow path sealing
structure to separate; and

a step of reversing the pump and causing the
fluid in the accommodating section to flow out
from the accommodating section,
characterized in that

the weakly sealed portion (24) is formed to ex-
tend in a widthwise direction in the widened
portion, and partitions the widened portion in a
liquid-tight and airtight manner into a first region
(20a) on a side of the one end and a second
region (20b) on a side of the other end.

A blood bag system (70), comprising:
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a blood collection bag (72) in which whole blood
is collected;

aparentbag (74) in which centrifugal separation
of the whole blood is carried out;

achild bag (76) in which a portion of a separated
blood component is accommodated;

a medicinal solution bag (78) in which a storage
solution for the blood component is accommo-
dated;

a first flow path (80) configured to connect the
blood collection bag (72) and the parent bag
(74); and

a second flow path (82) configured to connect
the parent bag (74), the child bag, and the med-
icinal solution bag (78);

wherein the blood collection bag (72), the parent
bag (74), the child bag (76), the medicinal solu-
tion bag (78), the first flow path (80), and the
second flow path (82) are integrally formed by
fusion bonding a pair of resin sheets; and
there is provided a flow path sealing structure
disposed in at least one of the paths of the first
flow path and the second flow path, the flow path
sealing structure comprising:

awidened portion surrounded by a widened
seal portion (22) formed by fusion bonding
the pair of resin sheets around a periphery
thereof, and one end and another end of
which are in communication with the first
flow path or the second flow path, the wi-
dened portion being formed to be wider than
the flow path; and

a weakly sealed portion (24) configured to
be opened by increasing an internal pres-
sure of the widened portion,
characterized in that

the weakly sealed portion (24) is formed to
extend in a widthwise direction in the wi-
dened portion, and partitions the widened
portion in a liquid-tight and airtight manner
into a first region (20a) on a side of the one
end and a second region (20b) on a side of
the other end.

15. A sample collecting structure (110) for a bag-shaped

container comprising a flow path (116) connected to
the bag-shaped container (40A) in which an accom-
modating section (42) is formed in an interior thereof,
and which is placed in communication with the ac-
commodating section, a sample container (114) con-
nected to the bag-shaped container via the flow path,
and a flow path sealing structure disposed on a way
of the flow path and configured to seal the flow path,
wherein the flow path, the sample container, and the
flow path sealing structure are formed integrally with
the bag-shaped container by fusion bonding a pair of
resin sheets;

10

15

20

25

30

35

40

45

50

55

19

the flow path sealing structure comprising:

awidened portion surrounded by awidened seal
portion (22) formed by fusion bonding the pair of
resin sheets around a periphery thereof, and
one end and another end of which are in com-
munication with the flow path, the widened por-
tion being formed to be wider than the flow path;
and

a weakly sealed portion (24) configured to be
opened by increasing an internal pressure of the
widened portion,

characterized in that

the weakly sealed portion (24) is formed to ex-
tend in a widthwise direction in the widened
portion, and partitions the widened portion in a
liquid-tight and airtight manner into a first region
(20a) on a side of the one end and a second
region (20b) on a side of the other end.

Patentanspriiche

1.

Stromungspfad-Dichtungsstruktur (10), die auf ei-
nem Weg eines Stromungspfads (16) vorgesehen
ist, der durch Schmelzverbinden eines Paars von
Ubereinanderliegenden Harzlagen (12 und 14) aus-
gebildet ist, wobei die Strémungspfad-Dichtungs-
struktur aufweist:

einen aufgeweiteten Abschnitt (20), der von ei-
nem aufgeweiteten Dichtungsabschnitt (22)
umgeben ist, der durch Schmelzverbinden
des Paars von Harzlagen um einen Umfang
davon herum ausgebildet ist, und dessen eines
Ende und dessen anderes Ende mit dem Stré-
mungspfad in Verbindung stehen, wobei der
aufgeweitete Abschnitt (20) so ausgebildet ist,
dass er weiter ist als der Strémungspfad; und
einem schwach abgedichteten Abschnitt (24),
der so konfiguriert ist, dass er durch Erhdhen
eines Innendrucks des aufgeweiteten Ab-
schnitts gedffnet wird,

dadurch gekennzeichnet, dass

der schwach abgedichtete Abschnitt (24) so
ausgebildet ist, dass er sich in einer Richtung
der Breite nach in dem aufgeweiteten Abschnitt
erstreckt, und den aufgeweiteten Abschnitt auf
flissigkeitsdichte und luftdichte Weise in einen
ersten Bereich (20a) auf einer Seite des einen
Endes und einen zweiten Bereich (20b) auf ei-
ner Seite des anderen Endes unterteilt.

Stromungspfad-Dichtungsstrukturgemaf Anspruch
1, wobei der schwach abgedichtete Abschnitt (24) in
einem Zustand schmelzverbunden ist, in dem eine
Grenzflache (25) zwischen dem Paar von Harzlagen
verbleibt, und/oder wobei sich ein Material der Harz-
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lagen, die den schwach abgedichteten Abschnitt
(24) bilden, von einem Material der Harzlagen unter-
scheidet, die den aufgeweiteten Dichtungsabschnitt
(22) bilden,

und/oder wobei eine Abmessung des schwach
abgedichteten Abschnitts (24) in einer Richtung
senkrecht zur Breitenrichtung gekriimmt ausge-
bildetist, so dass sie in Breitenrichtung zu einem
Mittelpunkt hin kleiner wird,

und/oder wobei der aufgeweitete Abschnitt in
der Draufsicht kreisférmig ausgebildet ist, un-
d/oder wobei sich das Paar aus Harzlagen an
dem aufgeweiteten Abschnitt so wolbt, dass sie
sich in Dickenrichtung voneinander trennen.

Beutelférmiger Behalter (40) mit einem Abschnitt
(44) mit abgedichteter Umfangskante, der durch
Schmelzverbinden eines Ubereinanderliegenden
Paars von Harzlagen erhalten wird,

einem Aufnahmeabschnitt (42), der von dem
Abschnitt mit abgedichteter Umfangskante um-
geben ist,

einem Stromungspfad, der durch Schmelzver-
binden des Paars von Harzlagen ausgebildet
wird und der in Verbindung mit dem Aufnahme-
abschnitt steht, und einer Dichtungsstruktur fir
den Strdomungspfad, die auf einem Weg des
Strémungspfads vorgesehen ist;

wobei die Dichtungsstruktur des Strémungs-
pfads hat:

einen aufgeweiteten Abschnitt, der von ei-
nem aufgeweiteten Dichtungsabschnitt
(22) umgeben ist, der durch Schmelzver-
binden des Paars von Harzlagen um einen
Umfang davon herum ausgebildet ist, und
dessen eines Ende und dessen anderes
Ende mit dem Strémungspfad in Verbin-
dung stehen, wobei der aufgeweitete Ab-
schnitt breiter als der Stromungspfad aus-
gebildet ist; und

einen schwach abgedichteten Abschnitt
(24), der so konfiguriert ist, dass er durch
Erhdhen eines Innendrucks des aufgewei-
teten Abschnitts gedffnet wird,

dadurch gekennzeichnet, dass

der schwach abgedichtete Abschnitt (24) so
ausgebildet ist, dass er sich in einer Rich-
tung der Breite nach in dem aufgeweiteten
Abschnitt erstreckt, und den aufgeweiteten
Abschnitt auf flissigkeitsdichte und luft-
dichte Weise in einen ersten Bereich
(20a) auf einer Seite des einen Endes
und einen zweiten Bereich (20b) auf einer
Seite des anderen Endes unterteilt.
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4.

6.

7.

Beutelférmiger Behalter gemal Anspruch 3, wobei
der schwach versiegelte Abschnitt (24) in einem
Zustand schmelzverbunden ist, in dem eine Grenz-
flaiche zwischen dem Paar von Harzlagen verbleibt
oder wobei sich ein Material der Harzlagen, die den
schwach versiegelten Abschnitt (24) bilden, von ei-
nem Material der Harzlagen unterscheidet, die den
aufgeweiteten Versiegelungsabschnitt (22) bilden.

Beutelférmiger Behalter gemal Anspruch 4, wobei
eine Abmessung des schwach abgedichteten Ab-
schnitts (24) in einer Richtung senkrecht zur Breiten-
richtung gekrimmt ausgebildet ist, so dass sie in
Breitenrichtung zu einem Mittelpunkt hin kleiner
wird,

und/oder wobei der aufgeweitete Abschnitt in
Draufsicht kreisformig ausgebildet ist und/oder
wobei sich an dem aufgeweiteten Abschnitt das
Paar von Harzlagen so wélbt, dass sie sich in
einer Richtung der Dicke voneinander trennen,
und/oder ferner mit einem Offnungsverhinde-
rungselement (50), das so konfiguriert ist, dass
es verhindert, dass sich der schwach abgedich-
tete Abschnittin einer Richtung der Dicke trennt.

Verfahren zur Herstellung einer Stromungspfad-Ab-
dichtungsstruktur, mit:

einem Schritt des Ubereinanderlegens eines
Paars von Harzlagen in einer Richtung der Di-
cke nach;

einem ersten Schmelzverbindungsschritt des
Schmelzverbindens des Paars von Harzlagen,
um dadurch einen Strdmungspfad auszubilden,
und einen aufgeweiteten Abschnitt, der auf ei-
nem Weg des Strémungspfads vorgesehen ist
und breiter als der Stromungspfad ausgebildet
ist; und

einem zweiten Schmelzverbindungsschritt des
Schmelzverbindens der Harzlagen des aufge-
weiteten Abschnitts, um dadurch einen
schwach abgedichteten Abschnitt (24) auszu-
bilden, der eine Richtung der Breite nach
schneidet;

wobei in dem zweiten Schmelzverbindungs-
schrittdas Schmelzverbinden unter einer Bedin-
gung durchgefihrt wird, bei der eine Menge an
zugefuhrter Warme pro Flacheneinheit geringer
ist als in dem ersten Schmelzverbindungs-
schritt,

dadurch gekennzeichnet, dass

der schwach abgedichtete Abschnitt (24) so
ausgebildet ist, dass er sich in einer Richtung
der Breite nach in dem aufgeweiteten Abschnitt
erstreckt.

Verfahren zur Herstellung einer Strdmungspfad-
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Dichtungsstruktur gemaf Anspruch 6, wobei in dem
schwach abgedichteten Abschnitt (24) die Harzla-
gen in enger Beruhrung mit einer dazwischen ver-
bleibenden Grenzflache stehen und/oder wobei sich
ein Material der Harzlagen, die den schwach abge-
dichteten Abschnitt (24) bilden, von einem Material
der Harzlagen unterscheidet, die den aufgeweiteten
Dichtungsabschnitt (22) bilden.

Verfahren zur Herstellung einer Strémungspfad-
Dichtungsstruktur mit:

einem Schritt des Ubereinanderlegens in Rich-
tung der Dicke eines Paars von Harzlagen, wo-
bei ein Abschnitt, in dem ein schwach abge-
dichteter Abschnitt (24) ausgebildet werden soll,
aus einem anderen Material besteht;

einem Schmelzverbindungsschritt des
Schmelzverbindens des Paars von Harzlagen,
um dadurch einen Strémungspfad und einen
aufgeweiteten Abschnitt auszubilden, der auf
einem Weg des Stromungspfads vorgesehen
ist und breiter als der Strémungspfad ausge-
bildet ist; und

einen Schmelzverbindungsschritt des Schmelz-
verbindens der Harzlagen des aufgeweiteten
Abschnitts, um dadurch den schwach abgedich-
teten Abschnitt (24) auszubilden, der eine Rich-
tung der Breite nach schneidet;

wobei der Uberlagerungsschritt und die
Schmelzverbindungsschritte gleichzeitig durch-
gefiihrt werden,

dadurch gekennzeichnet, dass

der schwach abgedichtete Abschnitt (24) so
ausgebildet ist, dass er sich in einer Richtung
der Breite in dem aufgeweiteten Abschnitt er-
streckt.

9. \Verfahren zur Herstellung eines beutelférmigen Be-

halters, mit:

einem Schritt des Ubereinanderlegens eines
Paars von Harzlagen in Richtung der Dicke;
einem ersten Schmelzverbindungsschritt des
Schmelzverbindens des Paars von Harzlagen,
um dadurch einen Aufnahmeabschnitt, einen
Stromungspfad und einen aufgeweiteten Ab-
schnitt auszubilden, der auf dem Weg des Stro-
mungspfads vorgesehen ist und weiter als der
Strémungspfad ausgebildet ist; und

einem zweiten Schmelzverbindungsschritt des
Schmelzverbindens der Lagen des Harzes des
aufgeweiteten Abschnitts, um dadurch einen
schwach abgedichteten Abschnitt (24) auszu-
bilden, der in einer Richtung der Breite nach
schneidet;

wobei in dem zweiten Schmelzverbindungs-
schritt das Schmelzverbinden unter einer Bedin-
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gung ausgeflhrt wird, bei der eine Menge an
zugefuhrter Warme pro Flacheneinheit geringer
ist als in dem ersten Schmelzverbindungs-
schritt,

dadurch gekennzeichnet, dass

der schwach abgedichtete Abschnitt (24) so
ausgebildet ist, dass er sich in einer Richtung
der Breite nach in dem aufgeweiteten Abschnitt
erstreckt.

10. Verfahren zur Herstellung eines beutelférmigen Be-

1.

héalters gemaf Anspruch 9, wobei der schwach ab-
gedichtete Abschnitt (24) mit einer verbleibenden
Grenzflache zwischen den Lagen aus Harz schmelz-
verbunden wird und/oder ferner einen Schritt der
Hitzesterilisation des Aufnahmeabschnitts, des
Stromungspfads und des aufgeweiteten Abschnitts
nach dem zweiten Schmelzverbindungsschritt auf-
weist, wobei der Schritt des Hitzesterilisierens
durchgefihrt wird, indem an dem schwach abge-
dichteten Abschnitt ein Offnungsverhinderungsele-
ment angebracht wird, das so konfiguriert ist, dass
es verhindert, dass sich der schwach abgedichtete
Abschnitt in Richtung der Dicke nach trennt.

Verfahren zur Herstellung eines beutelférmigen Be-
halters, mit:

einem Schritt des Ubereinanderlegens in Rich-
tung der Dicke nach einem Paar von Harzlagen,
wobei ein Abschnitt, in dem ein schwach abge-
dichteter Abschnitt (24) ausgebildet werden soll,
aus einem anderen Material hergestellt ist;
einem ersten Schmelzverbindungsschritt des
Schmelzverbindens des Paars von Harzlagen,
um dadurch einen Aufnahmeabschnitt, einen
Stromungspfad und einen aufgeweiteten Ab-
schnitt auszubilden, der auf dem Weg des Stro-
mungspfads vorgesehen ist und weiter als der
Strémungspfad ausgebildet ist; und

einem zweiten Schmelzverbindungsschritt des
Schmelzverbindens der Harzlagen des aufge-
weiteten Abschnitts, um dadurch einen
schwach abgedichteten Abschnitt (24) auszu-
bilden, der eine Richtung der Breite nach
schneidet;

wobei der zweite Schmelzverbindungsschritt
gleichzeitig mit dem ersten Schmelzverbin-
dungsschritt durchgefuhrt wird,

dadurch gekennzeichnet, dass

der schwach abgedichtete Abschnitt (24) so
ausgebildet ist, dass er sich in einer Richtung
der Breite nach in dem aufgeweiteten Abschnitt
erstreckt.

12. Verfahren zum Offnen einer Strémungspfad-Abdich-

tungsstruktur, wobei
die Stromungspfad-Abdichtungsstruktur auf einem
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Weg eines StrOmungspfads vorgesehen ist, der
durch Schmelzverbinden eines Paars von Uberei-
nanderliegenden Harzlagen ausgebildet ist, und mit
einem aufgeweiteten Abschnitt, der von einem auf-
geweiteten Dichtungsabschnitt (22) umgeben ist,
der durch Schmelzverbinden des Paars von Harzla-
gen um einen Umfang davon herum ausgebildet ist,
und dessen eines Ende und dessen anderes Ende
mit dem Stromungspfad in Verbindung stehen, wo-
bei der aufgeweitete Abschnitt breiter als der Stro-
mungspfad ausgebildet ist, und mit einem schwach
abgedichteten Abschnitt (24), der so konfiguriert ist,
dass er durch Erhohen eines Innendrucks des auf-
geweiteten Abschnitts gedffnet wird, wobei das Ver-
fahren zum Offnen der Strémungspfad-Dichtungs-
struktur umfasst:

einen Schritt, bei dem eine Pumpe (56) mit dem
Stréomungspfad verbunden wird; und

einen Schritt, bei dem ein unter Druck stehen-
des Fluid durch die Pumpe in den aufgeweiteten
Abschnitt geleitet wird und das Paar von Harzla-
gen, die den schwach abgedichteten Abschnitt
bilden, getrennt werden,

dadurch gekennzeichnet, dass

der schwach abgedichtete Abschnitt (24) so
ausgebildet ist, dass er sich in einer Richtung
der Breite nach in dem aufgeweiteten Abschnitt
erstreckt, und den aufgeweiteten Abschnitt auf
flissigkeitsdichte und luftdichte Weise in einen
ersten Bereich (20a) auf einer Seite des einen
Endes und einen zweiten Bereich (20b) auf ei-
ner Seite des anderen Endes unterteilt.

13. Ubertragungsverfahren zum Ubertragen eines

Fluids aus einem beutelférmigen Behalter mit einem
durch Schmelzverbinden eines Paars von uberei-
nanderliegenden Harzlagen erhaltenen, umlaufend
abgedichteten Abschnitt, einem von dem umlaufend
abgedichteten Abschnitt (44) umgebenen Aufnah-
meabschnitt, einem durch Schmelzverbinden des
Paars von Harzlagen ausgebildeten Strémungs-
pfad, der mit dem Aufnahmeabschnitt in Verbindung
steht, und einer auf einem Weg des Stromungspfads
vorgesehenen Stromungspfad-Dichtungsstruktur,
die Dichtungsstruktur des Strémungspfads hat ei-
nen aufgeweiteten Abschnitt, der von einem aufge-
weiteten Dichtungsabschnitt (22) umgeben ist, der
durch Schmelzverbinden des Paars von Harzlagen
um einen Umfang davon herum ausgebildet ist, und
ein Ende und ein anderes Ende davon stehen in
Verbindung mit dem Strémungspfad, wobei der auf-
geweitete Abschnitt breiter als der Stromungspfad
ausgebildet ist, und einen schwach abgedichteten
Abschnitt (24), der so konfiguriert ist, dass er durch
Erhohen eines Innendrucks des aufgeweiteten Ab-
schnitts gedffnet wird, wobei das Ubertragungsver-
fahren umfasst:
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einen Schritt, bei dem eine Pumpe mit dem
Stromungspfad verbunden wird;

einen Schritt, bei dem ein unter Druck stehen-
des Fluid durch die Pumpe in Richtung der
Dichtungsstruktur des Strémungspfads und in
den Aufnahmeabschnitt geschickt wird und das
Paar von Harzlagen, die den schwach abge-
dichteten Abschnitt der Dichtungsstruktur des
Stromungspfads bilden, getrennt wird; und
einen Schritt, bei dem die Pumpe umgekehrt
wird und das Fluid im Aufnahmeabschnitt aus
dem Aufnahmeabschnitt flief3t,

dadurch gekennzeichnet, dass

der schwach abgedichtete Abschnitt (24) so
ausgebildet ist, dass er sich in einer Richtung
der Breite nach in dem aufgeweiteten Abschnitt
erstreckt, und den aufgeweiteten Abschnitt auf
flissigkeitsdichte und luftdichte Weise in einen
ersten Bereich (20a) auf einer Seite des einen
Endes und einen zweiten Bereich (20b) auf ei-
ner Seite des anderen Endes unterteilt.

14. Blutbeutelsystem (70) mit:

einem Blutentnahmebeutel (72), in dem Vollblut
gesammelt wird;

einem Hauptbeutel (74), in dem eine Zentrifu-
galtrennung des Vollbluts durchgeflihrt wird;
einem Nebenbeutel (76), in dem ein Abschnitt
eines abgetrennten Blutbestandteils unterge-
bracht wird;

einem Beutel (78) fir medizinische Lésungen, in
dem eine Aufbewahrungsldsung fiir das Bauteil
untergebracht ist;

einem ersten Stromungspfad (80), der so konfi-
guriert ist, dass er den Blutentnahmebeutel (72)
und den Hauptbeutel (74) verbindet; und
einem zweiten Stromungspfad (82), der so kon-
figuriert ist, dass er den Hauptbeutel (74), den
Nebenbeutel und den Beutel (78) flir medizini-
sche Losungen verbindet;

wobei der Blutsammelbeutel (72), der Haupt-
beutel (74), der Nebenbeutel (76), der Beutel
fur die medizinische Losung (78), der erste Stro-
mungspfad (80) und der zweite Strémungspfad
(82) einstiickig ausgebildet sind, indem ein Paar
aus Harzlagen schmelzverbunden wird; und
eine Strédmungspfad-Dichtungsstruktur bereit-
gestellt ist, die in mindestens einem der Wege
des ersten Stromungspfads und des zweiten
Stromungspfads vorgesehenist, wobei die Stro-
mungspfad-Dichtungsstruktur

einen aufgeweiteten Abschnitt hat, der von ei-
nem aufgeweiteten Dichtungsabschnitt (22)
umgeben ist, der durch Schmelzverbinden
des Paars aus Harzlagen um einen Umfang
davon herum ausgebildet ist, und dessen eines
Ende und dessen anderes Ende mit dem ersten
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Stréomungspfad oder dem zweiten Strémungs-
pfad in Verbindung stehen, wobei der aufge-
weitete Abschnitt breiter als der Stromungspfad
ausgebildet ist; und

einen schwach abgedichteten Abschnitt (24),
der so konfiguriert ist, dass er durch Erhéhen
eines Innendrucks des aufgeweiteten Ab-
schnitts gedffnet wird,

dadurch gekennzeichnet, dass

der schwach abgedichtete Abschnitt (24) so
ausgebildet ist, dass er sich in einer Richtung
der Breite nach in dem aufgeweiteten Abschnitt
erstreckt, und den aufgeweiteten Abschnitt auf
flissigkeitsdichte und luftdichte Weise in einen
ersten Bereich (20a) auf einer Seite des einen
Endes und einen zweiten Bereich (20b) auf ei-
ner Seite des anderen Endes unterteilt.

15. Probensammelstruktur (110) fir einen beutelférmi-

gen Behalter mit

einem Stréomungspfad (116), der mit dem beu-
telférmigen Behalter (40A) verbunden ist, in
dessen Innerem ein Aufnahmeabschnitt (42)
ausgebildet ist, und der in Verbindung mit dem
Aufnahmeabschnitt steht, einen Probenbehal-
ter (114), der mit dem beutelférmigen Behalter
Uber den Strémungspfad verbunden ist, und
eine Stromungspfad-Dichtungsstruktur, die auf
einem Weg des Stromungspfads vorgesehen
und so konfiguriert ist, dass sie den Stromungs-
pfad abdichtet, wobei der Strémungspfad, der
Probenbehalter und die Stromungspfad-Dich-
tungsstruktur einstiickig mit dem beutelférmi-
gen Behalter durch Schmelzverbinden eines
Paars von Lagen aus Harz ausgebildet sind;
wobei die Stromungspfad-Dichtungsstruktur
hat:

einen aufgeweiteten Abschnitt, der von ei-
nem aufgeweiteten Dichtungsabschnitt
(22) umgeben ist, der durch Schmelzver-
binden des Paars aus Harzlagen um einen
Umfang davon herum ausgebildet ist, und
dessen eines Ende und dessen anderes
Ende mit dem Strémungspfad in Verbin-
dung stehen, wobei der aufgeweitete Ab-
schnitt weiter als der Stromungspfad aus-
gebildet ist; und

einen schwach abgedichteten Abschnitt
(24), der so konfiguriert ist, dass er durch
Erhdéhen eines Innendrucks des aufgewei-
teten Abschnitts gedffnet wird,

dadurch gekennzeichnet, dass

der schwach abgedichtete Abschnitt (24) so
ausgebildet ist, dass er sich in einer Rich-
tung der Breite nach in dem aufgeweiteten
Abschnitt erstreckt, und den aufgeweiteten
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Abschnitt auf flissigkeitsdichte und Iluft-
dichte Weise in einen ersten Bereich
(20a) auf einer Seite des einen Endes
und einen zweiten Bereich (20b) auf einer
Seite des anderen Endes unterteilt.

Revendications

Structure de scellement de trajet d’écoulement (10)
qui est disposée sur une voie d’un trajet d’écoule-
ment (16) formée par liaison par fusion d’'une paire
defeuilles de résine (12 et 14) superposées I'une sur
l'autre, la structure de scellement de trajet d’écou-
lement comprenant :

une partie élargie (20) entourée d’'une partie de
scellement élargie (22) formée par liaison par
fusion de la paire de feuilles de résine autour
d’'une périphérie de celle-ci, et dont une extré-
mité et une autre extrémité sont en communica-
tion avec le trajet d’écoulement, la partie élargie
(20) étant formée pour étre plus large que le
trajet d’écoulement ; et

une partie faiblement scellée (24) configurée
pour étre ouverte en augmentant une pression
interne de la partie élargie,

caractérisée en ce que

la partie faiblement scellée (24) est formée pour
s’étendre dans une direction de la largeur dans
la partie élargie, et sépare la partie élargie de
maniére étanche aux liquides et a I'air en une
premiére région (20a) sur un c6té d’'une extré-
mité et une seconde région (20b) sur un cbté de
I'autre extrémité.

Structure de scellement de trajet d’écoulement selon
la revendication 1, dans laquelle la partie faiblement
scellée (24) est liée par fusion dans un état dans
lequel une interface (25) est laissée entre la paire de
feuilles de résine, et/ou, dans laquelle un matériau
des feuilles de résine qui constituent la partie fai-
blement scellée (24) differe d’'un matériau des feuil-
les de résine qui constituent la partie de scellement
élargie (22),

et/ou dans laquelle une dimension de la partie
faiblement scellée (24) dans une direction per-
pendiculaire a la direction de la largeur est for-
mée d’'une maniére incurvée de fagon a devenir
plus petite vers un centre dans la direction de la
largeur,

et/ou dans laquelle la partie élargie est formée
dans une forme circulaire vue en plan, et/ou
dans laquelle, au niveau de la partie élargie,
la paire de feuilles de résine se renflent de
maniere a se séparer 'une de l'autre dans
une direction de I'épaisseur.
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Récipient en forme de poche (40) comprenant une
partie scellée au bord périphérique (44) obtenue par
liaison par fusion d’une paire de feuilles de résine
superposées I'une sur l'autre, une section de récep-
tion (42) entourée par la partie scellée au bord péri-
phérique, un trajet d’écoulement formée par liaison
par fusion de la paire de feuilles de résine et placée
en communication avec la section de réception, et
une structure de scellement de trajet d’écoulement
disposée sur une voie du trajet d’écoulement ;

la structure de scellement de trajet d’écoulement
comprenant :

une partie élargie entourée d’une partie de scel-
lement élargie (22) formée par liaison par fusion
de la paire de feuilles de résine autour d’'une
périphérie de celle-ci, et dont une extrémité et
une autre extrémité sont en communication
avec le trajet d’écoulement, la partie élargie
étant formée pour étre plus large que le trajet
d’écoulement ; et

une partie faiblement scellée (24) configurée
pour étre ouverte en augmentant une pression
interne de la partie élargie,

caractérisé en ce que

la partie faiblement scellée (24) est formée pour
s’étendre dans une direction de la largeur dans
la partie élargie, et sépare la partie élargie de
maniére étanche aux liquides et a I'air en une
premiere région (20a) sur un cété d’'une extré-
mité et une seconde région (20b) sur un cété de
l'autre extrémité.

Récipient en forme de poche selon la revendication
3, dans lequel la partie faiblement scellée (24) est
liée par fusion dans un état dans lequel une interface
est laissée entre la paire de feuilles de résine,

ou dans lequel un matériau des feuilles de résine qui
constituent la partie faiblement scellée (24) différe
d’un matériau des feuilles de résine qui constituentla
partie de scellement élargie (22).

Récipient en forme de poche selon I'une des reven-
dications 4, dans lequel une dimension de la partie
faiblement scellée (24) dans une direction perpen-
diculaire a la direction de la largeur est formée d’'une
maniére incurvée de fagon a devenir plus petite vers
un centre dans la direction de la largeur et/ou dans
lequel la partie élargie est formée dans une forme
circulaire vue en plan et/ou dans lequel, au niveau de
la partie élargie, la paire de feuilles de résine se
renflent de maniére a se séparer 'une de l'autre
dans une direction de I'épaisseur et/ou comprend
en outre un élément de prévention de I'ouverture
(50) configuré pour empécher la partie faiblement
scellée de se séparer dans une direction de I'épais-
seur.
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6. Procédé de fabrication d’'une structure de scelle-

ment de trajet d’écoulement, comprenant :

une étape de superposition d’'une paire de feuil-
les de résine dans une direction de I'épaisseur ;
une premiére étape de liaison par fusion consis-
tanta lier par fusion la paire de feuilles de résine
pour former ainsi un trajet d’écoulement, et une
partie élargie disposée sur une voie du trajet
d’écoulement et qui est formée pour étre plus
large que le trajet d’écoulement ; et

une seconde étape de liaison par fusion consis-
tant a lier par fusion les feuilles de résine de la
partie élargie pour former ainsi une partie fai-
blement scellée (24) qui se croise dans une
direction de la largeur ;

dans lequel, lors de la seconde étape de liaison
par fusion, la liaison par fusion est effectuée
dans des conditions dans lesquelles une quan-
tité de chaleur d’entrée par unité de surface est
inférieure a celle de la premiére étape de liaison
par fusion,

caractérisé en ce que,

la partie faiblement scellée (24) est formée pour
s’étendre dans une direction de la largeur dans
la partie élargie.

Procédé de fabrication d’'une structure de scelle-
ment de trajet d’écoulement selon la revendication
6, dans lequel, dans la partie faiblement scellée (24),
les feuilles de résine sont en contact étroit avec une
interface laissée entre celles-ci et/ou dans lequel un
matériau des feuilles de résine qui constituent la
partie faiblement scellée (24) difféere d’'un matériau
des feuilles de résine qui constituent la partie de
scellement élargie (22).

Procédé de fabrication d’'une structure de scelle-
ment de trajet d’écoulement, comprenant :

une étape de superposition dans une direction
de I'épaisseur d’une paire de feuilles de résine
dans lesquelles une partie dans laquelle une
partie faiblement scellée (24) doit étre formée
est faite d’'un matériau différent ;

une étape de liaison par fusion consistant a lier
par fusion la paire de feuilles de résine pour
former ainsi un trajet d’écoulement, et une partie
élargie disposée sur une voie du trajet d’écou-
lement et qui est formée pour étre plus large que
le trajet d’écoulement ; et

une étape de liaison par fusion consistant a lier
par fusion les feuilles de résine de la partie
élargie pour former ainsi la partie faiblement
scellée (24) qui se croise dans une direction
de la largeur ;

dans lequel I'étape de superposition et I'étape
de liaison par fusion sont effectuées simultané-
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ment

caractérisé en ce que,

la partie faiblement scellée (24) est formée pour
s’étendre dans une direction de la largeur dans
la partie élargie.

Procédé de fabrication d’'un récipient en forme de
poche, comprenant :

une étape de superposition d’'une paire de feuil-
les de résine dans une direction de I'épaisseur ;
une premiére étape de liaison par fusion consis-
tant alier par fusion la paire de feuilles de résine
pour former ainsi une section de réception, un
trajet d’écoulement, et une partie élargie dispo-
sée surune voie du trajet d’écoulement et qui est
formée pour étre plus large que le trajet d’écou-
lement ; et

une seconde étape de liaison par fusion consis-
tant a lier par fusion les feuilles de résine de la
partie élargie pour former ainsi une partie fai-
blement scellée (24) qui se croise dans une
direction de la largeur ;

dans lequel, lors de la seconde étape de liaison
par fusion, la liaison par fusion est effectuée
dans des conditions dans lesquelles une quan-
tité de chaleur d’entrée par unité de surface est
inférieure a celle de la premiére étape de liaison
par fusion

caractérisé en ce que,

la partie faiblement scellée (24) est formée pour
s’étendre dans une direction de la largeur dans
la partie élargie.

10. Procédé de fabrication d’'un récipient en forme de

1.

poche selon la revendication 9, dans lequel la partie
faiblement scellée (24) est liée par fusion avec une
interface laissée entre les feuilles de résine et/ou
comprenant en outre une étape de stérilisation ther-
mique de la section de réception, du trajet d’écou-
lement et de la partie élargie aprés la seconde étape
de liaison par fusion, dans lequel I'étape de stérilisa-
tion thermique est effectuée en attachant a la partie
faiblement scellée un élément de prévention d’ou-
verture configuré pour empécher la partie faiblement
scellée de se séparer dans une direction d’épais-
seur.

Procédé de fabrication d’'un récipient en forme de
poche, comprenant

une étape de superposition dans une direction
de I'épaisseur d’une paire de feuilles de résine
dans lesquelles une partie dans laquelle une
partie faiblement scellée (24) doit étre formée
est faite d’'un matériau différent ;

une premiére étape de liaison par fusion consis-
tant alier par fusion la paire de feuilles de résine
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pour former ainsi une section de réception, un
trajet d’écoulement, et une partie élargie dispo-
sée surune voie du trajet d’écoulement et qui est
formée pour étre plus large que le trajet d’écou-
lement ; et

une seconde étape de liaison par fusion consis-
tant a lier par fusion les feuilles de résine de la
partie élargie pour former ainsi une partie fai-
blement scellée (24) qui se croise dans une
direction de la largeur ;

dans lequel la seconde étape de liaison par
fusion est effectuée simultanément a la pre-
miére étape de liaison par fusion

caractérisé en ce que,

la partie faiblement scellée (24) est formée pour
s’étendre dans une direction de la largeur dans
la partie élargie.

12. Procédé d’ouverture d’'une structure de scellement

de trajet d’écoulement, la structure de scellement de
trajet d’écoulement étant disposée sur une voie d’'un
trajet d’écoulement formée par liaison par fusion
d’'une paire de feuilles de résine qui sont superpo-
sées l'une sur l'autre, et comprenant une partie
élargie entourée d’une partie de scellement élargie
(22) formée par liaison par fusion de la paire de
feuilles de résine autour d’une périphérie de celle-
ci, et dont une extrémité et une autre extrémité sont
en communication avec le trajet d’écoulement, la
partie élargie étant formée pour étre plus large
que le trajet d’écoulement, et une partie faiblement
scellée (24) configurée pour étre ouverte par I'aug-
mentation d’une pression interne de la partie élargie,
le procédé d’ouverture de la structure de scellement
de trajet d’écoulement comprenant :

une étape consistant a connecter une pompe
(56) au trajet d’écoulement ; et

une étape consistant a envoyer un fluide sous
pression dans la partie élargie par l'intermé-
diaire de la pompe, et a faire séparer la paire
de feuilles de résine qui constituent la partie
faiblement scellée,

caractérisé en ce que

la partie faiblement scellée (24) est formée pour
s’étendre dans une direction de la largeur dans
la partie élargie, et sépare la partie élargie de
maniére étanche aux liquides et a I'air en une
premiére région (20a) sur un coté d’'une extré-
mité et une seconde région (20b) sur un cété de
l'autre extrémité.

13. Procédé de transfert de transférer un fluide a partir

d’'un récipient en forme de poche comprenant une
partie scellée au bord périphérique obtenue par
liaison par fusion d’une paire de feuilles de résine
superposées I'une sur I'autre, une section de récep-
tion entourée par la partie scellée au bord périphé-
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rique (44), un trajet d’écoulement formée par liaison
par fusion de la paire de feuilles de résine et placée
en communication avec la section de réception, et
une structure de scellement de trajet d’écoulement
disposée sur une voie du trajet d’écoulement, la
structure de scellement de trajet d’écoulement
comprenant une partie élargie entourée par une
partie de scellement élargie (22) formée par liaison
par fusion de la paire de feuilles de résine autour
d’une périphérie de celle-ci, et dont une extrémité et
une autre extrémité sont en communication avec le
trajet d’écoulement, la partie élargie étant formée
pour étre plus large que le trajetd’écoulement, etune
partie faiblement scellée (24) configurée pour étre
ouverte en augmentant une pression interne de la
partie élargie, le procédé de transfert comprenant :

une étape consistant a connecter une pompe au
trajet d’écoulement ;

une étape consistant a envoyer un fluide sous
pression vers la structure de scellement du trajet
d’écoulementetdansla section de réception par
'intermédiaire de la pompe, et a faire séparer la
paire de feuilles de résine qui constituent la
partie faiblement scellée de la structure de scel-
lement de trajet d’écoulement ; et

une étape consistant a inverser la pompe et a
faire sortir le fluide dans la section de réception
de la section de réception,

caractérisé en ce que

la partie faiblement scellée (24) est formée pour
s’étendre dans une direction de la largeur dans
la partie élargie, et sépare la partie élargie de
maniére étanche aux liquides et a I'air en une
premiére région (20a) sur un cété d’'une extré-
mité et une seconde région (20b) sur un cété de
l'autre extrémité.

14. Systéme de poche de sang (70), comprenant :

une poche de prélévement sanguin (72) dans
laquelle le sang total est prélevé ;

une poche mére (74) dans laquelle la séparation
centrifuge du sang total est effectuée ;

une poche fille (76) dans laquelle est regue une
partie d’'un composant sanguin sépare ;

une poche de solution médicinale (78) dans
laquelle estregue une solution de stockage pour
le composant sanguin ;

un premiére trajet d’écoulement (80) configuré
pour relier la poche de prélévement sanguin (72)
et la poche mére (74) ; et

un second trajet d’écoulement (82) configuré
pour relier la poche mere (74), la poche fille,
et la poche de solution médicinale (78) ;

dans lequel la poche de prélévement sanguin
(72), la poche mere (74), la poche fille (76), la
poche de solution médicinale (78), le premier
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trajet d’écoulement (80) et le second trajet d’é-
coulement (82) sont intégralement formés par
liaison par fusion d’'une paire de feuilles de
résine ; et

il est prévu une structure de scellement de trajet
d’écoulement disposée dans au moins un des
trajets du premier trajet d’écoulement et du se-
cond trajet d’écoulement, la structure de scelle-
ment de trajet d’écoulement comprenant :

une partie élargie entourée par une partie
de scellement élargie (22) formée par liai-
son par fusion de la paire de feuilles de
résine autour d’'une périphérie de celle-ci,
et dont une extrémité et une autre extrémité
sont en communication avec le premier tra-
jetd’écoulement ou le second trajet d’écou-
lement, la partie élargie étant formée pour
étre plus large que le trajet d’écoulement ; et
une partie faiblement scellée (24) configu-
rée pour étre ouverte en augmentant une
pression interne de la partie élargie,
caractérisé en ce que

la partie faiblement scellée (24) est formée
pour s’étendre dans une direction de la
largeur dans la partie élargie, et sépare la
partie élargie de maniére étanche aux liqui-
des et a 'air en une premiére région (20a)
sur un c6té d’une extrémité et une seconde
région (20b) surun cbté de l'autre extrémité.

15. Structure de prélevementd’échantillon (110) pourun

récipient en forme de poche comprenant un trajet
d’écoulement (116) reliée au récipient en forme de
poche (40A) dans lequel une section de réception
(42) est formée a lintérieur de celui-ci, et qui est
placée en communication avec la section de récep-
tion, un récipient d’échantillon (114) relié au récipient
en forme de poche via le trajet d’écoulement, et une
structure de scellement de trajet d’écoulement dis-
posée sur une voie du trajet d’écoulement et confi-
gurée pour sceller le trajet d’écoulement, dans la-
quelle le trajet d’écoulement, le récipient d’échantil-
lon et la structure de scellement de trajet d’écoule-
ment sont formés intégralement avec le récipient en
forme de poche par liaison par fusion d’'une paire de
feuilles de résine ;

la structure de scellement de trajet d’écoulement
comprenant :

une partie élargie entourée d’une partie de scel-
lement élargie (22) formée par liaison par fusion
de la paire de feuilles de résine autour d’une
périphérie de celle-ci, et dont une extrémité et
une autre extrémité sont en communication
avec le trajet d’écoulement, la partie élargie
étant formée pour étre plus large que le trajet
d’écoulement ; et
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une partie faiblement scellée (24) configurée
pour étre ouverte en augmentant une pression
interne de la partie élargie,

caractérisée en ce que

la partie faiblement scellée (24) est formée pour
s’étendre dans une direction de la largeur dans
la partie élargie, et sépare la partie élargie de
maniére étanche aux liquides et a I'air en une
premiére région (20a) sur un coté d’'une extré-
mité et une seconde région (20b) sur un cété de
l'autre extrémité.
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